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On Itey 17 and 10, 1971, The Hospital Educational and Research Foundation 
of Pennsylvania (HERF), in cooperation with the College of Human Development at 
The Pennsylvania State University held a "Health ifanpower Planning Conference" at 
the Penn State Conference Center, State College, Pennsylvania* The conference 
was supported through the Foundation's Health Manpower Intelligence Facility Pro- 
ject funded by the Bureau of Health Manpower Education, National Institutes of 
Health, Department of HET7. 

Invited to the conference were representatives of a number of organi- 
zations from Pennsylvania and surrounding states, who had responsibility for some 
aspect of manpower planning. These organisations included the comprehensive 
health planning agencies, state government agencies, representatives of higher 
education, professional associations, and var'ous other health organisations. 
Program content was structured in such a way as to broaden the context within 
which manpower issues are defined and solutions sought. This was done by using 
people from a variety of disciplines related to health manpower but whose con- 
tribution and applications are not usually included in the health manpower 
planning process. The speakers were chosen because each, from within his own 
discipline, had become involved In an aspect of manpower planning. The speakers 
represent the fields of economics, public health, public administration, industrial 
psychology, industrial engineering, oper' tions research and systems management 
engineering, and political science — both theoretical and applied. Further 
input came from speakers representing the Federal Government, specifically the 
Bureau of Health Manpower Education and the Community Profile Data Center of 
KSMHA. Each speaker discussed his research findings or his own particular area 
of knowledge in relation to manpower issues and/or their effects on planning. 

Several speakers brought research colleagues with them, adding an 
additional dimension to the conference. The audience was thus made up of two 
groups; the genera list planners /state government etc. group who have to respond 
almost daily to new problems in health, and the academic -based researchers who 
are primarily concerned with technical and methodological approaches to more 
general health problem. 

In retrospect the initial concept of bringing together a variety of 
disciplines to focus on health manpower issues is sound. However, it is difficult 
to comprehend all the relationships implied without specific case studies and 
examples. Evaluations by the conferees indicated a need for small, problem- 
oriented discussion groups in which the "speciality" disciplines would assist 
in defining and attacking a specific manpower problem. In this way, the conferees 
felt, the interrelationships between diverse disciplines and manpower planning 
issues, and notions of how to use those relationships in manpower planning 
programs, could be made more clear. 
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It is hoped that this collection of papers presented at the conference 
will be useful to the individuals and groups charged with responsibility for 



health manpower planning. 



Conference Coordinators: 



JOANNE IIASURET, Director 
Health i fan power Project, HERF 

Raymond H» Giesler 
Executive Director, HERF 
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The opening speaker for this Health Hanpower Planning Con- 
ference is Dr. I4ary F. Arnold, Professor of health Planning and 
Administration, The Pennsylvania State University. Dr. Arnold received 
a doctorate in public administration from the diversity of California 
at Berkeley where she was a faculty member for a number of years before 
coming to The Pennsylvania State University. Dr. Arnold holds an HPT 
from the 'Inlversity of itorth Carolina and a B.S. from Smith. Per 
particular profession interests involve organisation theory and 
management, particularly organisational structure. She is also involved 
with ' futures'* planning and attended the World Future Society annual 
meeting Just recently. ler research activity has included work related 
to consumer participation. One such project involved a training course 
dealing with policy matters and decision-making roles of consumers in 
neighborhood nealth centers in the San Francisco Bay area. Dr. Arnold 
has also participated in projects involving health officer decision- 
making and has been particularly interested in community coordination. 
This morning Dr. Arnold will begin our conference by providing an over- 
view of health manpower planning and planning models in current use. It 
is my pleasure to introduce Dr. Arnold. 
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OVERVIEW CF ALTERNATIVE PLANNING MODELS 
CURRENTLY USED IN HEALTH UANPd'ER PLANNING 

By 

Mary F. Aroc l. Dr. PH 
Professor of Health Pie' j and Administration 
Pennsylvania 8u w University 



As a person who cane into the health field because I had a nickel end a 
half-hour co kill, I have always been somewhat skeptical about manpower planning. 
(I used that nickel to call a distant cousin, who unknowingly set the wheels of 
fate into motion so that two weeks later I found myself in a School of Public 
Health.) My skepticism stems from several sources — my own recruitment to the 
field; the drop-in-the-bucket recruitment efforts with high-school and college 
counselors on which most professional organizations have spent a great deal of time 
and energy; the early efforts to use ratios of personnel to population to identify 
& "good" or "bad-* situation for an agency or a community program. The obvious 
il logic of these kinds of efforts led me to turn away from manpower problems. So 
it Is with some trepidation that I come before you, for I have a nagging feeling 
that I may just be reinventing the wheel. 

Let me first state that I am assuming that planning Implies that one is 
working toward the achievement of a desirable future state. There are th?se who 
define planning ss "intelligent cooperation tfith the inevitable," but I believe 
there are some conditional states in the future over which we may have some control. 
Planning, as a concept therefore. Includes all those uncertainties that make up the 
future; but also indicates what we would like the future to be. 

Most problems with which we contend are defined in terms of our perceptions 
and the problem of manpower is no exception. This conference brings us a variety of 
perspectives to the manpower problem. My role will be to identify conceptually, 
some of the perspectives from which this manpower problem can be analysed. 

The Planning Process 

Planning is a process by which one goes through a series of exploratory 
and analytic phases until a course of action is determined and action taken. Too 
often the exploratory and analytic phases are cut short for we emphasize action In 
our culture. Health manpower planning is currently at that earliest exploratory 
stage of identifying the problem clearly. We have not as yet identified the basic 
issues. To be sure, we know something about manpower distribution; we have begun 
to study the problems of supply and demand; we are considering the development of 
new types of personnel; we are analyzing functions of personnel on the job; we are 
considering changes in practice acts; »*e are trying to find incentives that would 
change distribution patterns; in short, we seem to be tackling all facets of the 
manpower problem, however, these efforts are piecemeal. 
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In many ways tre are like Che blind men with the elephant, for we find that 
the manpower problem is most often described in terms of the specific interests of 
each investigator. If the hypothesis of choice is that the problem is one of supply , 
then we see efforts to increase that supply. An example is the effort to reach high 
school guidance counselors. However, we have the problem of determining how that 
initial manpower supply of people entering the field will be distributed among the 
various professional disciplines and specialties. We get caught up in ratios of 
certain types of personnel to population. But, if some of the estimates were active- 
ly extrapolated to the future, almost all of the population would be working in the 
health field. In general, there has been greater emphasis on ratios regarding 
physician and nurse manpower, perhaps because they are the key groups involved. For 
example, I can find little on estimates on supply needs in health administration or 
on computer programmers. ... I have not seen projections for the many and varied 
types of physician's assistants. Although we are beginning to identify by function 
activities that might be performed by others as a substitute for the physician and 
nurse but I haven't seen any studies that compare supply needs given different 
organizational pr.t terns. Instead when we focus on the supply problem there seems to 
be an implicit assumption that organisational forms will remain relatively static 
and thus, we find programs to pump more people into the training system but without 
a plan for distributing these appropriately for future needs. 

If, on the other hand we see maldistribution as the "real" problem we know 
we cannot operate on a simple supply and demand basis. So often we take an economic 
perspective and work toward finding incentives that will pull the supply to inhere 
the need (rather than the demand) is. We applied additional federal funding to 
develop (neighborhood health centers as a means of altering the maldistribution prob- 
lem; there are plans for providing financial incentives to get young physicians to 
rural areas; but, the distribution of health personnel is complex. There are more 
factors involved than finances, transportation, communication, access to cultural 
facilities, etc. 

Another perspective, that of professionalization and specialization , has 
pushed the balance of services toward the more highly technical services while 
primary care services are essentially dying out. iialdistribution is seen here as 
not the cause, but is rather the result of technical specialisation. We find 
Hedical Schools responding by upgrading community medicine and family medicine 
departments or a very few attempting to shorten the training period. One of the 
problems of specialization and professionalization is that roles, functions and 
domains of the vcrious health professions become rigid and unyielding. And so we 
talk about training nurses, physicians and dentists together in certain core areas, 
that is teaching them to work in teams. We also do functional analysis of the jobs 
to see where changes can rationally be made. 

All of these different perspectives on the problem are needed, and we must 
have additional information about each effort to make changes in the system. How- 
ever, I 4o not believe we have as yet put the animal together. We need to learn 
much more about this elephantine problem in all respects. Yet, if we wait to do 
something, the situation worsens. One difficulty is that we don't know what the 
consequences will be of the little changes we are now applying to the system. Are 
we in the lon» run compounding a problem as we try to solve it" We just don't 
! mow. It is hard, for example, to estimate just how much of an effect the recent 
emphasis in medical schools on community medicine will have. I doubt that it will 
have much effect for the preparation of medical students selecting this type of 
specialization has been low. 
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A few broad system models are attempting to describe the whole elephant, 
but it is likely to be only after ve gat additional knowledge through simulation 
techniques that ve will be able to predict effects of change on the total system 
and effects of interacting variables on the system. In the meantime, ve are caught 
vith a problem without a broad theory that can aid us in the solution. Where does 
thifl leave us — especially those of you who have local or state responsibility 
for manpower planning? Certainly X would not argue that since ve don't l'now vhat 
the whole elephant is, ve should quietly forget the matter. But, X do feel ve 
need to recognize that ve are blind men dealing vith an elephantine problem, and 
ve need r.o search for vays of putting our efforts in planning into a broad perspec- 
tive. 

A Broader Perspective 

It is obvious that manpower planning is an integral part of comprehensive 
planning. He would have a relatively simple job on our hands if the variables 
around our planning were stable. For example, if ve could just assume that the 
health care systen would remain as is, ve could estimate reasonably veil vhat kinds 
of personnel would be needed at what point in time and where. The real dilemma is 
in knowing when we are just cooperating with the inevitable and when our actions 
will have an effect on the other parts of the system. 

To develop a broad system model for manpower it is necessary to look at 
the system as it seems to work now and as it has changed over the past as well as 
what is happening that will evoke changes for the future. If ve can develop some 
broad sweeps of the brush, ve can at least have a picture of where and in vhat 
directions the system is interacting. 

Let me illustrate with a model vith which some of you may disagree. 
Because of out state of knowledge at this point this model is purely hunch rather 
than a full-fledged hypothesis. (I define hunch as a hypothesis based on very 
little knowledge, a bit of logic and a lot o f intuition.) It seems to me that one 
outcome of the interaction between values and the availability of economic resources 
is more or less emphasis on technology and scientific information. The emphasis 
on research in the 50*s and early 60's led to a proliferation of biomedical 
research and an Increase in the technology of medicine. One can look also to the 
KIIM funding wh.ch led to a great deal of study on psycho-social aspects of health 
and disease. As a new knowledge comes about, changes come about in the pattern 
of manpower development (e.g. in educational content, in socialization), which in 
turn creates changes In the patterns of care. The effects of these changes in 
patterns of care in turn feed back to change values, resource allocation, changes 
in research direction, and back through the cycle. (See Table 1) In our past 
three changes slowly evolved over a relatively lengthly time span. The crucial 
part of this model is that it suggests that manpower development is the drive 
mechanism through which changes will come about in the patterns of care. Regardless 
of the validity of this particular model, it is essential that we develop a broad 
working model that is testable and from which we can make decisions based on adequate 
study as to just which does come first manpower development or patterns of care. 
This is not just a chicken-or-the-egg argument because it is important for the 
development of our manpower planning activities. Today we are in a turbulent 
environment. T?e are seeing changes throughout the system, almost convulsive changes. 
But, if this is the model of choice then we see that manpower development is less 
..--dependent on current patterns of care than it is on changing values, economic 
resources, and available technology and scientific Information. If one argues 
instead, that patterns of care are precedent to manpower planning we should look to 
a different set of indicators for future manpower needs. 



9 

ERIC 



10 



Arnold-* 

Table 1 



Values Technology Manpower Patterns 

>L T X . 

Economic / Scientific r * Care 

Resources Knowledge 

t £ 



and >. Development v of 



Historically, the growth of medical specialization has been a result of 
the rapid changes in technology and scientific information. And erne result of this 
process of specialization has been a rather marked change in patterns of care over 
the past 30 years. fJhen I was a child, the general practitioner handled almost 
everything. Today, we have the experience of seeing specialists for each different 
problem. :#ot too leng ago I had the difficulty of being bounced back and forth 
between an Ejrr man and a Chest man. It seems my medical problem was in disputed 
territory. The care system that has become so fragmented didn't start that way; 
it has been s result of manpower development which stemmed from our rapid growth 
of technology and scientific information. 

Assuming this broad model has validity, then it has meaning for manpower 
planning. In planning it is useful analytically to identify two kinds of decisions 
tho^e that relate to the desired state of the future (goals decisions) and those 
that relate to how to achieve best that desired future state (means decisions)* 
But, before we can make this analytical separation we need to have a broad system 
model such as the one described. Only then can we being to gather the necessary 
and appropriate information for planning. If, for example, the paradigm holds that 
manpower development precedes developments in patterns of care we need then to 
identify in what ways manpower planning can effect changes in the care system. He 
have to loo!; at alternative future patterns of care, what seems most feasible ami 
acceptable, and then shape our manpower planning toward those patterns that seem 
most desirable. *7e need to know how action in the manpower development area can 
be expected to influence care pattern*, Similarly we must understand what factors 
trill influence manpower development and begin to monitor the environment for such 
information, lie re is where intelligent cooperation with the inevitable may be a 
more appropriate definition of planning. This is an adaptive process. In other 
words it requires an understanding of the forces affecting what actions you can 
take. For example, resource allocation decisions for higher education and/or 
research will affect what can be done In manpower development, which in turn will 
affect what can be done to change patterns of care. The recent Inefficiencies 
(if this is what they are) in the care system such as high cost of medical care 
can be traced from concerns about maldistribution of services to the old and poor 
feeding back to a shift in value about care as a right instead of a privilege, then 
to a new infusion of resources (Title 18, 19). This has led to an Input of service 
and program monies into health services research with decreasing resources going 
to biomedical research. . . in turn leading to changes in manpower development. 

IJhat I am suggesting is that we need to more carefully, scan the 
environment influencing manpower development, and then predict how this will 
influence hot; we can make appropriate changes in the patterns of care. We must 
think of our manpower problem not as a beginning or end product, but rather as a 
subsystem in a very complex system. But, until we do put our manpower activities 
in context with the broader system we will not have a means of asseasing or 
determining appropriate action. 



Arnold -5 



Perhaps part of our problem is that we really are unclear about the 
direction in which we wish to go. The health field has a propensity for setting 
ideal ever-receding goals. We want everyone to have care available, but not just 
care. • • rather we tall: about quality care, which we find hard to define. And 
we want this done efficiently, within some unknown constraint of resources. James 
Thompson suggests that if our beliefs about cause and effect are certain and if our 
outcome is clear-cut, we can use efficiency evaluation; if, however our beliefs 
about cause and effect are uncertain and we have clear-cut goals or out corses we can 
use effectiveness as our evaluative measure. Our problem in health manpower planning 
is that our beliefs about cause and effect are uncertain and our goals are diffuse, 
leaving us without a method of evaluating our action. Perhaps if we can take a 
broader system view we can begin to become more knowledgeable about our directions 
and how to get there. 



James D. Thompson, Organizations in Action . New York: McGraw Hill, 1907. 
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Or. Lecht received his Ph.D. from Columbia University and 
is currently Director of the Center for Priority Analysis of the 
National Planning Association. Over the years Dr. Lecht has been 
involved with research dealing with the impact of new national 
programs and legislation on the manpower needs of various fields. 
This focus has continued to the present time as he is involved in a 
number of such research projects now. Recently he spoke before the 
National Health Council Health Forum in San Francisco about health 

,.owef needs in the 1970's. Ha is also the author of a recent 
book entitled. Manpower Needs for National Coals for the 1970' s . 
It is my pleasure to introduce Dr. Leonard Lecht. 
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i propose to be.;in with a lev, words about: the National Planning Assoc- 
iation, we are a nonprofit research organization in Washington, Basically wo look 
at the future nsLim numbers be i 114 .1 nonprofit organization, wc are largely al- 
though not entirely, supported by the Federal government. Primarily wo are economists 
and wo ma<e project Lous similar Lo those Dr. Arnold was tolling you to regard with 
caution. However, v.\ don't make thorn in the health manpower field. One of the things 
we've hem d«-im» a 'reat deal ol has been looking at the manpower implications of 
new national programs and new legislation. This accounts tor much oi our interest in 
health. I fool a little nil like a wolf in sheep' a clothing or a sheep in wolf's 
clothing. Our • nee rest in health comes I rom our interest in national priorities and 
the manpower needs we generate because of our spending for different national prior- 
ities. Usually, when we talk about national priorities', we think in terms of dollars, 
that is. whether we're spending t 00 many dollars for defense or space and not enough 
dollars for things like health or rebuilding cities or education or what* have you. 
Yet, dollars can be */ery misleading here because frequently the attempt to spend 
more dollars to achieve national objectives can be frustrated because of shortages 
of manpower or hecjuse of having poor systems for delivering the services. In many 
ways this is the ease uith health. If we look at the dollars spent, health as a 
national priority has been doing very well Spending for health between 1962 and 
I969 doubled. it went up irom 31 to 64 billion dollars. This was about 251 greater 
than the Increase in spending lor national defense in the same period. So during 
the 1960 f s the dollars we spent for health actually grew more rapidly than the dol- 
lars we spent for national defense. As a share of GNP the comparison is also inter- 
esting. Between 1962 and 1969, i i we look at a percentage of GNP represented by 
spend im* lor health, this percentage increased from 5.67, to nearly 7/« of GNP. it we 
look at national dc*en.-*e v .spending for national defense decreased in this time about 
9^A to 8 !;.•*. So in the i9M) , s f if we're looking at national priorities in terms of 
how much our global resources we devoted to them, the fact is that the share we were 
devoting tor national defense went down somewhat, while the share we were devoting 
to health went- up, looking only at the spending side would make it appear that maybe 
we're 4olng ^ long way toward achieving the goal* of the Carnegie Commission's recent 
report, Higher Education and the Nation's Health, of providing adequate and effective 
care for the entire population, regardless oi income. Yet, there's a whole array of 
problems and unmet health need* that would mak;* us question the relevance of the 
dollar ii s urc;. For example, *l is significant to note that in spite of the rapid 
growth in Ilea I Lit expenditures, life expectancy for males in the United States Is still 
am*. /tig the lowest oi all the industrial countries. To cite another statistic, accord- 
ing to a recent national health, survey nearly three-fifths of the population had not 
seen <i d/nti>t in the pneoding v. jr. 1'ui thermore , the UKV f increase in national 
health expend ! tutv red. ?i 0*1 te rowth of a much lesser dimension after we allow for 
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pi'i-.-v j • a i m\ rapid! v in Liu Lli.ni virtually any 

otin r i. ^p."n'?u o: in* ton sum,. ; jm uc mdiN, 1! we break consumer price increases 
into th* i^-t >: durables into the c.*st ol things 1 ike food, rent and home expense, 
and iiK'ii v.- i.iVo lh« i o-*t >i medical hospt ta 1 s , physicians visits, drugs, the 

in^ivjs.. m tin i i I -...in- kOKipoiK«nis led in the consumer priiv index. So, between 
l^tm ond iv7o, ..|] « capita hu>i.-, health caiv rose at the almost fabulous rate 

>I 1 1 i v. .i. iiut i-^, i.'iih vcir mi that period, on a per capita basis, we wore 
.■^n-ndin.. II :nore : -r *ii i ■ huN oi medical care. 11 we subtract for the rise in 
pricv i ; u :.u.h\ ai vore, r.hi- II ri duces to, [ believe, something just short of 
Ss; o: the nil I'-. .isc iii tlu dollai sp^ndLng lor health care in the second half 

of th- 1m>o* > v nr. int.* Lui lotion in^o r tsi ng medical care cost, rather' than 
j.ivi'"' i p. i j * m • .if r.edial m n # icc?*. l'herc arc many reasons why medical care cost 
■■fioiilJ he up. for one tiling and this is really an improvement in service, 

niedk.il no* !•: -I* .v; i gel"tLng more complex. If we use complex equipment like kidney 
machine:-, ■ *.-■. -dt-»ot up indeed. Labor costs have ^oriv- up. People like hospital 

attendants a:' n » !.m.;a t.- badly paid as tlu-y used to be although they're still 
pretty badly paid, "linn, linnucing arrangements like health insurance plans which 
nay ho-.pit.al hi IN the. asv pr*> 'cnt^d exercise Little or no control over the 
el f ic i 'tu v rbe w-rvu'- . !heio kinds ol plans have a built-in inflationary bias, 
!iut ::ianpov* r nl< i > i :i t ■ • this. fti iween 1960 and 196^5, it we lo^k at the dollar, health 
exp\ ndi tai\ nt up h> I [o «, ti v.. look at employment in the medical services in- 
dustry, f!np iovment \- * n l up hy >0 . Accordingly there has been a large increase in 
ilea 1th expenditure-) and a iar, far sma i U r increase in the manpower used to provide 
health m-puu-.-. Kith*: - rhi> manpower i* being used far more ef f icient ly, or the 
techno! og\ is, h.mdling fv»!\ el the '<}odUal st rvices, or there's an imbalance between 
th« j growth in manpowL ; jnJ the jr«»vth in demand lor medical care. Where does this 
growth in di^in^l i * • r rvdi.a! sn'viu-s come from.' And again there's no one cause. 
Population glows, ihi-s mean.-* mere people want medical care. Income levels rise and 
educati. »nal level-; ri e. A- people get better educated and diey have more money, 
one iO tii-. thin.;-! fh.-v buv i J.-t mote ui is medical care. Health insurance plans 
have expandi^l. IhN :idd-« to tile ihm.md. Hut the biggest single item in the growth 
in demand tor Tudiial iaie iu<< kni expenditures, largely government expenditures, 
intended f» ; >rin; nudu.il L.ir-- within reach m needy and lii^h risk groups. The 
elderiv .tucl the noor are the prime examples. In the second half of the I96() f s 
about t h re* • - 1 1 1 1 ^\ t h» grt^.th in spending for health has represented government 
spending, f.n#r s^eial conscience, i-ur vaiues, and the political pr * isures havt 1 stim* 
tilated is j ■» a nan »n to en u t legislation >\u U as Medicare and Medicaid, but the 
same :•>• lal ^ms-'I » *n* ■ an«i pi»tit'k"il pre^-^tires have yet to be t ranslated into i 
e« «mpa rai.» 1 «■ < f > in* r»- r>e t iie numi es n of doctors or dentists or nurses or medical 

techni ^ i m-i , r int*i » : h«rk to u ^ni ! 1 1 ant iy expand mori effective systems lor pro- 
viding mi-dual cari . So e heai o ,'r«/at deal about manpower shortages, anu I would 
agree with In*. Arn* 1*1, fhei"*- ote main problems in interpreting what these shortages 
■.•stiTMtvs : T io.fr. i to r; > quo?, - ru ,oui\e, whkh is, I believe, an excellent source 
Mi s til* !)r. l!o.»« K^i ert , A-ii^i nit Secretary i)f the Department of Health, 
ijil'u at i • »u , o;»d '.: !j » it a y a/ .4^0 indicated ivc needed >(),()00 more physicians, 

a couple .] h !<<if. «i th"j-»and .:ior nur^^.s, and almost 1 >0, 000 more' l:*.*chnLcians. Just 
wh it tiu hi-ii - oj riu-e . -t i::iiit e- ore, J don't knov/. Shortages ni manpower in the 
In a 1th !i - id j! o - ill -i i _o» i 1 ! .-ant i!<r.-: bi-caust- the eronomy is in a period of 
rt ■ » i * ■ :* • I i 1 •.*:•'!! t la l '"n-sith »-;a ^.1 ittul tile unemp 1 oyment 

s.- i n i !* *7/*» u t * -i ; : ' f i»a t» B v t . inor and r^ad, 1 or example* a hi tut unemployed 
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en^inee rs , about uiv.r.ip I oyed scientist' in 1 about how difficult: it is for people 
coming out oi graduate school to v;et college teaching positions. Yet here we have 
the area oi health which stltl characterized by acute manpower bottlenecks. 
In fact, it's the largest single area of the economy in which manpower shortages 
rather than manpower surpluses right now are the big problems. This can be looked 
at in many ways. Looking at it as an economist, the shortages are symptomatic of 
a fundamental supply-demand imbalance. Looking at it from another perspective, 
in human terras, w t can say that in health, as in other areas, institutions are 
unresponsive to human needs. We hear a great deal about this in education. The 
students complain that courses lack relevance. Or wc hear the same thing about 
Congress, that Congress is unresponsive to the needs for rehabilitation oi the 
cities, or to cm., widespread demands to end the war in Vietnam. We hear frequently 
that our system c justice is unresponsive to changing needs. Courts lag way behind 
in handling thei case load, most criminals don't get convicted, etc. The same 
thin*; is true ir health in the sense that the system doesn't respond adequately to 
the rapid growth in requirements tor its services. 

What about the future/ Will our society continue to press for large scale 
increases in demands tor medical services while providing far lesser increases in 
the supply of health manpower; And this brings up the question ol projections. 
Perhaps a good point to beg*n here is to quote a statement I've become very fond of 
from the American philosopher, Whitehead. It run-i something like this. "Seek 
simplicity, but mistrust it." I would say the san^ thing about manpower projections, 
or about economic projections general iy* They can be very useful in indicating 
bench marks to look for in the future. What would happen if expenditures for health, 
let's say, were to 40 up by n) „ Or they could indicate the consequences of a 
major changj in government policy For example, if government defense spending were 
to decline sharply, what would thi* do for employment? Or if the government were 
to run a deficit next year, how might this affect the unemployment rate? And so 
manpower projection can tell us alternatives and things to look fcr in the future, 
but they are not predictions. This is true of both manpower projections and I might 
add of projections of stuck prices also, as people who were in the stock market in 
1969 and 1970 frequently found out. 

We have prepared a scries of projections of manpower requirements in con- 
nection with th*- book that was mentioned, Manpower Needs for National Goals for the 
197Q f s , and they Include projections in the field of health as well. These projections 
are based on the idea that by the mid- 1970' s people would be receiving a level of 
health care roughly comparable to that provided by the most comprehensive health 
insurance system at the time we were doing the research, abotit 1965 and 1966c To 
this we allowed expanded dental care which was very rare then in the health insurance 
systems, and psychiatric care which was also seldom covered. We attempted to trans- 
late those expenditures into the utilization of health manpower. I don't want to 
reproduce .1 lot of numbers* but what interested me most in the estimates was that the 
lesser the degree oi forma! education, the lesser the degree of skill, the greater 
was the expected increase in requirement. The percentage increase estimated for 
doctors was 63 in the 1964 to 197"> period. For professional nurses, the percentage 
increase was 84.', „ Kor the practical nurses, licensed or not, we came up with a per- 
centage Inciva-.-. «v}eh v.i i:ip!>*;y just 100 # Then we went to the other end of the 
health manpower status system. For aides, the orderlies, the attendants, who are 
far and away the biggest group, our percental increase was 1447,. But overall figures 
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such as those, ol courso, obscure many of the problems, and they do so for a variety 
oi reason*. .in*- I oi-cuuae Liuy are ha^ed on Lreiids of the past, they tend to 
minimize the options for change. That is tlmy build in them the delivery systems of 
the past. Now t don't think chose delivery systems will disappear by 1975, I think 
they will be very much with us. Howevo*: , if we concentrated more on change in health 
delivery systems, wo might come up with somewhat different numbers. And then the 
overall figures obscure the whole problem of distribution of health manpower. In 
the mid-196Q f s, for example, there wet * 171 M.D.'s per 100,000 population in the 
Middle Atlantic states. This included states like Pennsylvania and New York and what 
have you. But then if we go to what is known as the East South Central region, that 
is, states like Georgia, Alabama, there were 71 M.D.'s per 100,000 population. If 
we had data on nurses and dentists, 1 beiieve they too would show significant problems 
in the distribution in health manpower. The problem of distribution occurs in different 
parts of the country and also within the same city. Within large cities if we shift 
from the relatively well-to-do to the low income areas and look at the distribution of 
M.D.'s, we get some very startling results- M # D # *s in private practice make up a 
strong case. In New York City on the affluent East Side there was one private doctor 
for every 200 persons. But then if we went into the low income areas of New York, 
particularly the nonwiiite areas, in many of these areas there was one doctor for every 
12,000 persons. That is one doctor in private practice. And again we f ve got to inter- 
pret these figures. Many doctors who have their offices in the more affluent areas 
serve patients from a much broader range of the city. The poeple in these very low 
income areas get much of their medical care not from private doctors in private practice, 
but either from clinics, hospitals, community health centers, etc. But the differentials 
are so big that the differences still indicate a very serious problem of distribution 
of health manpower. 

Our projections are roughly similar to those of the Department of Labor which 
anticipate a need for an annual average of approximately 20,000 physicians a year for 
growth and to replace attrition losses. In the late i960 , s, the nation* s medical schools 
were graduating something greater than 8,000 physicians a year. The deficit has been 
made up partially by the utilization of doctors from other countries, and Increasingly 
by the use of less highly trained persons to perform many old and new duties in the 
health field. If we go in many of the large hospitals of our metropolitan centers and 
we look at who the residents are, very frequently in places like New York, these residents 
are doctors from other countries. Personally, I think it's a reasonable guess that many 
of these other countries, particularly the developing nations, will tend to discourage 
this loss of doctors. While it is to their interest to have a doctor spend a few years 
in the United States, it's also to their interest to have him return. Implementing the 
recommendations of sources *uch as the recent Carnegie Commission report to build a 
number of new medical schools and shorten the period of medical education could increase 
the number of doctors in the next few years, perhaps by as much as 50%. But 1 think it 
is a reasonable guets that more than ever before the bulk of the increase in medicnl 
services in the 1970' s will be provided either because of greater reliance on medical 
technology .-uch as automating laboratories for medical tests, by expansion of things 
like group health and community health centers and by far greater utilization of people 
other titan physicians and professional nurses — either physicians assistants, technicians, 
hospital attendants, practical nurses, community mental health aides and similar per- 
sonnel This would appear on the surface to hoth provide a way of meeting these require- 
ments and al.v^ providing employment in socially important human service occupations to 
the frequently unemployed voting and to the unskilled and disadvantaged. There has been 
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much hope that this would ho the iMso, But I'm sure you're all familiar with the 
barriers, how earnings, hi^ii turnover rates, licensing and certification barriers 
and th" frequent absence ol career ladders in so many of these nonprofessional 
health occupations* To cite one instance hospital attendants are Just beginning to 
enjoy the coverage of the national minimum wage laws, in most states, they are 
still barred from the benefits of the workman's compensation laws and the le^al 
guarantees of the right to collective bargaining, guarantees which cover private 
industry very largely and have done su for about a generation. They still generally 
do no: apply to health workers since health workers are typically employed by 
public and nonprofit organizations. And i recall a few years ago as part of the 
"War on Poverty" there was a great deal of interest in what was called "new careers/' 
and it was felt that the largest single source of these new careers was in the 
health field. It was widely believed that as we use more and more nonprofessionals 
and subprofessionals in health, the opportunities for generating careers for people 
without iormal training and building in opportunities to acquire skill and using 
their familiarity with the community and providing for upward mobility would be very 
good [Jut the same obstacles have been the big obstacles with the "new careers" 
group. It was just the past year or so that the national minimum wage of $1*60 an 
hour, for example, was applied to the health workers, if a head of a family of 
four was one of these new career types, and say he was working and getting the 
national minimum wage of $1.60 an hour, if we worked a full work year, that is 
2000 hours, he would have earned $3,200. According to the Social Security Admin- 
istration, the government's official poverty standard in 1970 was about $3,900. So 
the hospital attendant or community mental health attendant who wns earning the 
legal minimum wage would have earned about $700 less than what the U. S. Government 
regards as a poverty income for a family of four in cities. So the big problem 
here in terms of attracting large numbers of people into these nonprofessional 
occupations at the bottom is a problem of earnings* It is also a problem of job 
security, mobility, dignity and opportunity for achievement and so forth. My own 
feeling is that until the story is changed significantly, the potentials of develop- 
ments like the new careers movement which potentially are very good, are unlikely 
to be rea 1 ized. 

1 think these manpower considerations and the general drift of the dis- 
cussion tell us about one of the big strategic variables in the health field and 
that is these problems tend to have two dimensions. One dimension that runs through 
this is a technical or perhaps even better yet a technological dimension. Another 
dimension that runs through this whole area is a political dimension. To some 
extent trying to figure mit what our health manpower problems are going to be or 
the health delivery system is going co be is like an engineer trying to figure out 
how to build 1 bridge or like an acAMVUtticn'. engineer .1 few years a;;o trying to 
it jure vju. how to <V. i ;n a space ship. These are questions of means and ends, of 
the most efficient i f the least cost way of building a bridge that will meet certain 
standards of weight of protection against the elements of safety and so forth. And 
you can louk at health manpower from that perspective, from the viewpoint of efficiency 
in meeting changing needs. but what we do in national health expenditures and what 
we do in terms of our health delivery systems including manpower is also likely to 
be a very important issue in the political debates of the next decade. It is for this 
re;is »u 1 brli..\>,., rhat John Venoman , Undersecretary of the Department of HEW, was 
qiMt-.'J 'in the press earlier in the year to the eilect, 'That health is going to be 
the major political issue in the next couple of years." Now I suspect that what 
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Mr. Vencman means, and 1 don't really know, is that health has become very much a 
q ie.-.t i o.i iUili.iKii pri* m in .... U'haL al' do about our health manpower system 
to Mows from what we eoneeive »ur priorities in health to be. And of course this 
comes up again first in terms oi dollars because what we spend for health, parti- 
cularly with what the Federal Government spends lor health, competes with spending 
for defense, competes with spending let's say for the cities, or for highways, and 
also has a way of competing with private consumer expenditures for higher living 
staidards because public health expenditures usually mean higher taxes. And the 
devt iopment „>f new health manpower programs is very dependent on the Federal Covern- 
menf's grant system. And how far reaching the changes are which these dollars 
encourage to a very considerable extent depend on the Federal Government^ budget 
priorities as they reflect the values and the goals- of the administration in power. 

What about the current proposals to expand health care? Will they con- 
tinue the experience of the 1960's of giving people a lot more money to buy health, 
but having a slow growth in the dollars available to increase the supply of medical 
manpower and facilities? it's a little hard to give any definitive answers. There 
are a number of proposals before Congress. One is the administration's national 
health insurance plan which would primarily operate through the private Insurance 
companies. We don't have any very good figures yet, but preliminary estimates by 
some government health planners with whom 1 spoke several months ago anticipated 
that enactment of the administration's health insurance plan would increase employers 
and employees spending for health insurance by about 6 maybe 7 billion dollars a year 
by the mid-197U f s, and of course, this would be very largely translated into spending 
for health and medical care. The largely government -financed health insurance for 
the poor and other new measures are estimated to add maybe 1.4 or 1.5 billion dollars 
a year in addition to what is being spent in oth^r programs. There are other proposals 
around such as Senator Kennedy's national health insurance plan which would have more 
far-reaching increases in Federal Government expenditures and more far-reaching impli- 
cations for how health is financed* for what health delivery systems are, and how 
health manpower would be used. The administration has stated that it will present 
recommendations to control medical care costs and health manpower legislation within 
the next few months. The President's Health Message Indicates a strong awareness of 
the supply-demand problems. But the measures in the national health proposal of the 
administration to increase the availability of funds to buy medical care would amount 
to billions of dollars. But the programs aimed at increasing the supply of medical 
services are of a far lesser magnitude. The administration's plan stresses the role 
of prepaid group practice systems, the health maintenance organization as a means of 
towering cost and increasing the availability of medical care. The estimated Federal 
support for these organizations would amount to about 43 million dollars a year and 
then the government would underwrite private loans of up to 300 million dollars. This 
would be largely seed money lor planning or to establish new centers. Spending for 
the allied health occupations percentage wise would increase substantially, but I 
think the t</tal would be about 29 or 30 million dollars a year. Maybe the biggest 
single change is the expected hO million dollars a year in these capitation grants 
for medical and dental students. Another innovation would be the 15 million dollars 
that's supposed to be devoted to training physicians' assistants. These expenditures 
t/ould often represent n^w and important beginnings as in tl e physicians' assistant 
program or they'd represent substantial expansion of what we had done before. But 
are they anywher* rn-ar commensurate with the .-.cope of the problem? And do they promise 
to rndress the imbalance that makes for inflation, that produces this fundamental 
imbalance berwot-n supply and demand in the health care field? These are easy 
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questions to ask ami hard questions to answer but I think one thing comes out of 
this and that is the yardstick tor appraising progress toward achieving health 
goals in the 1970 's will look at what happens to health manpower and to the 
systems providing medical care as much and even more than it looks at what happens 
to the dollars we're spending for medical care. 
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The Hot! vat ion 

The rapidly expanding demand for medical care precipitated by the concept 
of medical care as a human right is imposing a substantial additional burden on the 
American health care system* It is Imperative that methods be devised that increase 
the supply of medical care services. Expanding the number of physicians trained can 
only be a partial solution. Reorganisations of the current medical care delivery 
system which improve the overall efficiency of delivering care can also help 
alleviate supply shortages by increasing the productivity of presently practicing 
physicians. 

As a response to the increasing patient care load faced by a limited 
number of physicians, some medical educators and practitioners have taken an active 
Interest in task delegation. The last five years have seen a variety of proposals 
and programs for increasing physician productivity through the use of physician 
extenders. These programs reflect the conviction that physicians spend a great 
deal of their time performing routine tasks which could be performed as well by 
someone with less training than an ii.D. What needs to be determined is which of 
the physician's responsibilities require his breadth of scientific background and 
clinical expertise and what types of allied health workers could assume responsi- 
bility for those tasks which are repetitive in nature. Unfortunately, while it 
is apparent to practitioners and observers that the present system in many situations 
requires excessive preparation, there is no agreement as to what constitutes the 
appropriate training for workers performing important medical tasks. To date, the 
role of new allied health workers has been defined through surveys and informal 
soundings of the profession. Several leaders of the medical profession have 
suggested a more systematic study of the activities of the characteristic medical 
practice. A comprehensive analysis of the production of medical care would be 
expected to reveal which activities are repetitive and to indicate the feasibility 
of delegating part of the responsibility of the traditional physician to new health 
workers • 



"The Project upon which this publication is based was performed pursuant 
to contract 2lo. HSU 110-70-355 with the Health Services and IJental Health Admin- 
istration, Department of Health, Education, and Welfare." 
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A system of medical care delivery that utilises physician extenders has 
profound implications for health manpower planning. The production of medical care 
services is dependent both on the quantities of various inputs available and on now 
these inputs are organised. The technical opportunities for substitution among 
various types of medical personnel will affect what form the future investment in 
health manpower should take. Projections of future manpower requirements and the 
implied educational targets must consider the potential impact of reorganisations 
of health care delivery and redefinitions of the roles of health workers on the 
future needs for various classifications of personnel • 

This paper describes the micro methodological approach that we are 
utilising and the data that v*e are gathering at the University of Wisconsin's 
Health Economics Research tenter in order to analyze the potential gains in 
physician productivity that can result from optimal utilisation of allied health 
workers. The next section considers the questions that we address. Section III 
discusses a model of the primary care office practice that we employ to answer these 
questions. Section IV describes thu data needs of the study and the efforts under- 
way for developing this data. Section V compares our methodological approach with 
traditional attempts to determine the demand for new allied health workers. A 
final section summarises our research effort. 

The purpose of our study is to explore the imp Ira t ions of employing new 
allied health workers in delivering primary care. He wish to provide some tentative 
answers to the following questions* First, to what extent can the supply of medical 
services delivered by an Individual practitioner or a group of practitioners be 
expanded through efficient utilization of paraprofessionals? He need 20,000 new 
physicians a year and yet we are only producing 8,000. Increasing the productivity 
of the traditional physician is clearly an alternative to Increasing his number. 
Thus, we wish to determine by how much the supply of medical care can be increased 
by making presently practicing physicians more productive. 

Second, what will be the effect of efficient utilisation on the net 
revenues of the practice or, equivalent! y, how will delegation affect the cost of 
providing medical care? A critical issue is whether the optimal program will be 
accomplished by substantial incentives to its fulfillment. In the present context, 
the issue is one of whether delegation is sufficiently profitable to encourage the 
use of the new allied health workers • 

Third, how will potential gains in physician productivity be altered by 
legal, sociological , or technical restrictions on the opportunities for delegation 
assumed in the study Some might suggest that certain tasks cannot be delegated. 
Ue wish to know how such a restriction will affect the gains in physician productiv- 
ity that we identify. If there is a way of determining the extent to which 
restrictions limit the gains in productivity, then we place a cost on the restric- 
tion. Identifying the foregone opportunities that result from restricting the 
pattern of delegation may lead to pressures that ultimately break the more costly 
restrictions down. 

Fourth, how will the size of the practice influence the pattern of tasks 
to be delegated and hence the skills that assistants should be provided 7 It may 
well be the case that a group practice can utilize an assistant more efficiently 
than a solo practice. There has been considerable discussion in the literature 
of what is called "returns to scale." Large practices are thought to be more 
efficient than small practices. While this notion has been accepted by many, it 
needs to be systematically and critically examined. 
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Finally, what will be the demand for specific types of paraprofessional3 
if tasks are efficiently delegated? This is a particularly important problem for 
health manpower planners* They need to know what types of health workers and how 
many should be trained if we are prepared to assume that physicians will delegate 
tasks optimally to new health workers that are made available to them. 

The Methodology 

These questions are being examined within the framework of an activity 
analysis of the medical practice. The purpose of the analysis is to simulate the 
behavior of an efficiently run practice under a variety of conditions where 
delegation is permitted. The model seeks to determine the least cost program of 
staffing and delegation required to produce the medical services demanded by 
patients in a representative practice. The solutions to the model illuminate^ 
questions regarding the optimal role of new health workers like the physician s 
assistant and indicate the implicit demand for categories of medical personnel in 
an economically efficient health care system. 

The behavior of the model is constrained by two sets of considerations. 
First, the model is required to satisfy the medical demands observed in a character- 
istic practice. Second, it is required to produce medical services by some method 
which is known to be satisfactory. In general, there are a number of equally 
satisfactory ways to address a particular medical demand; each way is distinguished 
by the amount of time of the physician and each allied health worker involved in 
producing one unit of the service. The model regards the physician as a necessary 
attribute of the practice. Thus, the problem reduces to selecting methods of care 
which use the full-time physician and his staff as efficiently as possible. 

The demands for medical services and the available techniques for 
delivering care together describe feasible alternatives facing the practice; that 
is, they indicate the choices among methods for satisfying well-defined patient 
demands. The model is operated by minimising the variable costs of operating the 
practice. Since the physician is committed full-time to the practice, his interest 
is assumed to lie in minimising the cost of hired labor required to meet the demands 
of his patients. At very low levels of activity he is expected to practice without 
assistance; however, as the scale of the practice increases, he is expected to hire 
those medical workers who will enable him to serve his patients at least cost. 
The demands for specific medical services are represented throughout the analysis 
by a vector of percentages of total visits accounted for by each service. Expanding 
the scale of the practice, therefore, entails increasing the number of visits per 
wee>. while preserving the percentage distribution of services. This feature of 
the model gives rise to one of its more appealing attributes, fly expanding the 
scale of the model practice, it is possible to examine the new patterns of staffing 
employed as the number of visits increases. Parametric programming, which in 
effect multiplies each element in the vector describing the composition of demands 
by a constant, then recomputes the optimal staffing and costs, permits one to 
investigate the relationship between optimal staffing and size of practice. At 
some scale of practice further opportunities for delegation will no longer be 
available, indicating that larger numbers of patients cannot be served by a single 
physician and any combination of allied health workers. This e::ercise thereby 
identifies the maximum productivity of a single physician. 
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The model may be used to analyze the questions outlined above. The most 
obvious issue is the potential effect of introducing physician's assistants into 
the health care system upon the productivity of the physician. This question may 
be addressed by contrasting the results from the model when the P. A. is and is 
not permitted. Excluding the P. A. eliminates f number of techniques for delivering 
care and hence reduces the flexibility of the practice. The difference in the 
solutions when only traditional personnel are employable and when P. A.'s are also 
employable reveals the potential additional visits that may be produced if the 
P. A. is optimally utilized. 

A second issue of considerable interest is how does the optimal pattern 
of delegation relate to the size of the practice. By parametrically expanding 
the scale of the practice one may determine the optimal pattern of staffing for 
all feasible scales of practice. Each time the practice la reorganized in order 
to increase its efficiency, a new solution Indicating the amount of time each type 
of worker should be employed end the techniques of care that should be used may be 
obtained. 

A third issue which may be investigated with the model is the implications 
of restrictions on the use of P. A.'s in the practice. By deleting from the model 
any techniques which are prohibited by law or by medical custom, it is possible to 
assess the loss in productivity resulting from the restrictions. The results of 
the model with and without the restrictions indicate the effects of restraints 
on delegation. 

In addition to addressing the Issues des^-ibed above, the model also 
permits one to explore the implications of alternative techniques for delivering 
care which have not yet been observed experimentally. Proposals to delegate 
specific tasks could be incorporated in defining the feasible techniques for 
delivering care. 

The solutions to the model in each instance indicate the preferred or 
most efficient technique for delivering specific types of care. Since these 
techniques are expressed in terms of the different combinations of staff time 
necessary to produce a representative unit of some service, the chosen techniques 
indicate the specific functions being assigned to each person in the practice. 
In short, the model reveals the optimal task breakdown of activity for each member 
of the health care team in an efficiently operated practice. The solution, there- 
fore, provides considerable guidance in identifying the skills that each member of 
the health care team should have. This information should facilitate the planning 
of training programs for allied health personnel. 

These observations do not exhaust the possible ways of using the model. 
They do, however, convey the diversity of policy-relevant insights that may be 
derived from analyzing the solutions of the model. Itost Importantly, they indicate 
how an examination of the optimal role of allied health personnel might be incorp- 
orated in a survey of health manpower needs and training requirements in a rational 
health care system. This contrasts vividly with the vast literature on health 
manpower planning which relies upon the historically observed ratio of health 
manpower to population in projecting future manpower needs. The weakness of the 
traditional approach is obvious— it fails to explore the potential health manpower 
pyramid. In view of the extraordinary costs of establishing and of operating 
medical schools, this is a fundamental criticism. 
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The Required Disaggregated Data 

The research strategy we are employing while extremely fruitful imposes 
considerable demands for disaggregated data. The study requires extensive detailed 
information on the potential technology of medical care, the composition of the 
bundle of medical services demanded and the probable costs of various allied health 
workers. Surprisingly little empirical research has been devoted to the activities 
of the primary care practice. As a result it has been necessary to undertake a 
study of a sample of general practices designed to provide a detailed profile in 
terms of tasks performed of the medical services presently being produced. 

The technique of work sampling has been used to compile detailed data on 
the task content of a general medical practice; the time expended on each of 263 
tasks over a tvjo-week period has been recorded. The observers were second-year 
medical students *7ho were trained in the analysis of general practices. By noting 
the person uho performs each task, insights into feasible patterns of delegation 
and the time required for non-physician and physician personnel to perform each 
task, are also obtained. Hie potential for delegation is investigated by Including 
practices that employ new types of allied health workers. It is important to have 
the physician profile defined in terms of tasks performed rather than conditions 
treated because it is in terms of tasks that we can consider alternative ways of 
providing a particular medical service. At the same time, it is important to 
know how frequently each medical service has to be provided since the opportunities 
for delegation vary for different services. For example, the delegation opportun- 
ities differ between the performance of a physical examination and the undertaking 
of various technical diagr.ositic procedures. Thus, if we are to determine the 
impact of optimally utilizing personnel we oust know whether in a week's time the 
satis Taction of patient needs Involves the performance of fifty physical examina- 
tions and ten technical diagnostic procedures or ten physical examinations and 
fifty technical diagnostic procedures. The potential gains fiom delegation would 
quite likely be greater in the former case. As a final ingredient, it is necessary 
to know the probable costs of different types of allied health personnel. 

Alternative Jethods of Analysis 

The present study provides a powerful approach to the analysis of task 
delegation and of manpower requirements in the medical care industry. The differ- 
ence between this and the traditional approach can best be seen by considering 
the alternative ways in which the demand for physician extenders can be determined. 
The potential short-run market demand for specially trained assistants has been 
estimated in previous studies by determining the number of physicians who are 
willing and able to hire them. This method of estimating demand is undesirable In 
that it is highly dependent upon a particular specification of which tasks are 
delegable. In order for the physician to respond to the inquiry he must be 
presented with a description of the assistant in terms of the tasks he is likely 
to assume or, alternatively, know himself what is the optimal pattern of delegation. 
Yet this is one of the most controversial aspects of the study. There are wide 
variations in cultural conditioning as to what a full-trained physician is expected 
to do and differences in opinion regarding the amount of training necessary for 
performance of various tasks. As a result, it has been impossible to arrive at a 
delineation of delegable versus non-delegable tasks which is universally acceptable. 
It is undesirable that estimates of potential demand be contingent on one particular 
delineation or on each physician's own delineation of delegability. 
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It is our objective to Generalize the analysis to investigate combinations 
of assistants which may not have been employed in any experimental setting. With 
the basic data on the patient demand for a larger number of tasks it will be 
possible to derive estimates of demand for variously defined physician's assistants, 
by including certain tasks in their "job description" in one case and excluding 
these tasks in other cases. Our method of deriving demand for assistants from the 
current level of output of various services will enable us to be flexible in 
assessing new manpower training in different locations at different times* 

The present study reveals the gains in physician productivity that will 
be derived from efficient use of physician's assistants. By providing quantitative 
estimates of the increase in net revenues from the practice, the study should 
encourage efficient use of assistants. The result, therefore, indicates the 
potential long-run demand for assistants if all profitable opportunities for delega- 
tion are exploited; it assumes that physicians will be induced eventually to delegate 
if such delegation is profitable. This approach is conspicuously more appropriate 
than survey methods of demand estimation, since surveys depend crucially on the 
physician's perceptions of opportunities for delegation and on the definitions of 
assistants with which he is presented. 

Finally, by specifically identifying the tasks performed and the various 
techniques of performing them our attention is focused on the training-utilization 
link. The optimal configuration of skills can be rationally examined. Further- 
more, the analysis clarifies for both physicians and other medical personnel what 
their roles are and emphasises the efficient utilization of all health personnel 
including the physician himself. 

* 

Summary 

The motivation and substance of our approach to medical manpower problems 
currently being considered can be summarized by noting that a substantial response 
to the problem involves increasing the productivity of highly- tro .ned physicians. 
At present, the health care industry is top-heavy with many highly-trained pro- 
fessional personnel and few mid-professional- level workers. Wc might envision an 
alternative medical care delivery system with a high level of specialization- -tasks 
being performed by persons with "appropriate" levels of training. Unfortunately, 
there is no agreement as to what constitutes the appropriate training for workers 
performing important nodical tasks* 

The benefits from task delegation to medical care delivery are apparent. 
The pattern of training and of utilization is less obvious. The purpose of this 
study is to mate more precise the idea of "appropriateness" in training paramedical 
personnel and to derive quantitative estimates of the impact of efficient delegation 
on the productivity of physicians and the health care industry. The study recognizes 
that at sons cost any task performed by a physician could be delegated to a less 
highly-trained health worker. The issue, therefore, is what tasks can be efficient- 
ly delegated. To answer this question one must examine the opportunities for 
employing persons specialized in a few taste and the implied cost of obtaining 
quality medical care. 
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Leading off this afternoon's program is Dr. Robert J. 
Mowits, Director of the Institute of Public Administration here at 
The Pennsylvania State University. Dr. Movitz received his Ph.D. 
in political science from the Maxwell School of Citizenship and 
Public Affairs at Syracuse diversity . From 1948-1964 Dr. Mowitz 
was on the faculty of Wayne State University in Detroit, prior to 
coming to Penn State. Some of his experiences include: service on 
advisory committees to state and local governments and to national » 
state and local health agencies; consultant to the economic adjustment 
advisor in the Office of the Secretary of Defense 1961-1969; member 
of Gov* Shafer's Little Hoover Cmmaission for modernising Pennsylvania 
state government; and directing the project which established the 
planning, programming and budgeting system for the Commonwealth of 
Pennsylvania. Currently he is assisting the State ot Michigan in the 
development and implementation of its PPB system* Be is the author 
Oil numerous articles and books in political science and public admin- 
istrations This afternoon Dr. Mowits will discuss the effects of 
information systems on manpower planning decisions, resource allocation 
and requirement setting. 
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I was in East Lansing a week or two ago caking a speech at Michigan 
State University and bumped into a former student. Be said, "What are you going 
to speak about?" I said, "Didn't you read the program?" Be said, "Yes, but you 
never speak on the subject of the program." I didn't disappoint him. Maybe I'd 
better read you the new title I've given myself. It's consistent I think with 
your purposes here. I would like to talk this afternoon about "The Effects of 
New Types of Governmental Decision Systems Upon the Health Services System," with 
particular reference to setting of manpower requirements for planning and program 
decision purposes. That sounds like a good title, I'll see if I can deal with it. 

First of all, I'd like to talk a little bit about the general character- 
istics of these new decisions systems; then talk specifically about the kind of 
decision logic involved by them and forced by them; and then approach the question 
of settins manpower requirements. If we have the time or the inclination we can 
apply it specifically to the health services field. By way of introduction I 
should say that the kind of work which the Institute and I have engaged in for the 
lest four years has dealt with whole systems and design of these decisions systems 
for statewide programs. Health is only one of the major programs we've been deal- 
ins with within the whole gamut of statewide programs. Bealth is a subset, a 
major one. I think we can show what the implications are for health per se. 

I'd like to identify what I think are the major characteristics of these 
new decisions systems. I think these have particular relevance to you. First of 
all they are research-oriented and information sensitive. This is somewhat 
different from the past kinds of decisions systems we have had for government. A 
second characteristic they have is a focus upon effects of organised effort as 
measured by changes in behavior and in the environment. By that I mean their focus 
is not on what government does, but on what happens as a result of what government 
does. Consequently the major measure, the major numbering system if you like, has 
something to do with the characteristics of people and the environment, rather than 
the characteristics of the government or governmental personnel per se. Third, they 
require a constant flow of information concerning the nature of the environment in 
which the organisation functions and the effect the government has upon that en- 
vironment as well as information about the work or activities that go on within 
government. These are really two sets of information. They imply different types 
of information and carry different meaning as I shall make clear, I think, as I 
30 on. 
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The design of these systems has been under way for a long time and they 
have been called various things. I suppose you could argue that the first systems 
approach to governmental decision making was in Plato's Republic when he tried to 
deal with the system in terras of different types of personnel. Ho re recent efforts 
I suopose would be indicated by the first budgeting legislation we had in Federal 
Government after world War I. Performance budgeting, program budgeting and various 
terms have been applied to it. The Department of Defense came up with a "new" 
system in 1961, called Program Package Budgeting. Then, in the middle of the '60' s 
Lyndon Johnson in a rather unfortunate press conference, said that the Federal 
Government was going to adopt a new, mysterious and magical system called PPBS that 
would solve all our problems and make us all happy at a reduced cost. In spite of 
some of the clumsy rhetoric that's gone on within this whole area, the effort to 
introduce more sophistication into the governmental decision making process has 
been an ongoing one for a Ions period of time. It probably required something like 
the computer to come along, creating a capacity to handle masses of information in 
different ways. It probably also required a general recognition that instead of 
living in an open society or open universe with unlimited resources, that popu- 
lations as well as physical masses grow and crowd up on us , bringing us closer to a 
situation in which aero sum games and opportunity cost have to be considered in 
all decision making. I don't think that man adopts rational approaches to decision 
making because he's rational. I think he adopts them when he has no other choice. 
Part of the incentive for going in the direction I'm talking about today is prob- 
ably due to the fact there's a growing recognition on the part of all large in- 
dustrial states with large urban centers that our capacity to govern is virtually 
nonexistent. Whether we'll recapture that capacity to govern is questionable, 
but if we're going to do it, we're going to have to make some significant changes 
in the way in which we deal with decision making in the governmental system. We re 
going to need a different type of information base if we're going to make decisions 
that have much meaning whatsoever. That's in a sense what I'll be talking about 
and that's what I have in mind when I use such terms as "The Effects of New Types 
of Governmental ;«ecision Systems Upon Health Services Systems." To the extent that 
health is in the public sector, it's going to be affected by this. Since a good 
piece of health is in the public sector, and probably a growing piece as far as 
payment of health services are concerned, it's inevitable that to some extent the 
characteristics of the health services systems will be determined by what we re 
talking about today in terms of governmental decisions systems. 

I'd like to begin by spending a little time on the basic logic of the 
types of decision processes we're talking about. We've talked a good deal about 
the problem of setting goals and objectives. In fact, we've had legislation now 
that established some kind of a phenomenon called the Comprehensive Health Planning 
Agency et state levels and substate levels. Presumably if we have all of this 
planning for health decision making we solve some of the problems having to do 
with setting of goals and objectives. The words "goals and objectives" get batted 
around something like the words "law and order." I don't know which comes first — 
objectives and goals or goals and objectives. In any event they are something that 
wust be done if we're going to design some kind of decision system. The kind of 
decision logic that I want to talk about today also deals with goals and objectives. 
To over-simplify I'd like to explain what the implications are as we move from 
broad statements of what we'll call valuas/goals/objectives to specific statements 
about work performed. Any kind of a decisions system has to be bounded by values 
if it's human beings doing it. The values, we'll have to admit, are the kinds of 
things that any given human system wants. You can only express them in words — 
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3ood health, a happy life, meaningful leisure, etc. The words express values in 
the system. We all linow what they are. We feel about then. We feel strongly 
about them, 

Down at the base of the decision system, we know a lot about something 
else. We know a lot about work. We know what people do. They* re busy. They 
arrive at 0:00 a.m. in the morning, they leave at 5:00 p.m. at night, they do 
something. Whatever that is they do, they get paid in terms of dollars. Prer 
sumably, when they get through being paid for it there's something out here we c»ll 
output. If we're lucky, can find it. When you add up all those things that 
people do (which is work) and put it up here at the values/goals/objectives level 
you get happiness, good health, meaningful leisure, etc. So the trick is quite 
simple. Or is it? Governors and Presidents feel strongly about what ought to 
happen at the value/goal level. When they aggregate their budgets and put all the 
dollars together they even have a feeling that they're doing something about values 
and goals. Thus they say they're putting 70 billion dollars into health education 
end welfare, 100+ billion into national security, etc. They even have the feeling 
that if they move some dollars from one program to another something happens in 
terms of happiness, health and security. The presumption that they're making, 
of course, is that there's some kind of a direct linear linkage between what happens 
up here (value /goal /objective level) and what happens down here (work level) and 
therefore when they get through people are happier, healthier, educated and what 
have you. If someone were to come along and do a simple analysis it might go 
thusly. 

Since the mid-* 30' s when we started public housing projects until the 
end of the Johnson administration in 1969 we have spent more money in urban renewal, 
slum clearance, and public housing than ever before. Therefore, we would assume 
that the number of acres in central cities which would be classified as slums fit 
for urban renewal or in a decayed condition would be diminishing. Right? WrongI 
They are increasing: You may infer from that, of course, that the more we spent 
on it the worse off we were. Well, you can't have it both ways you see. If all 
the budgets and dollars decisions up here at the value/goal/objective level are 
correctly based on the assumption that something happens down here with work, then 
the two opposing curves wouldn't occur as in the urban renewal example. Well, this 
is all a kind of leisure domain that has nothing to do with reality anyway. It's 
a very interesting shadow game. It's like Plato said that when you're facing the 
wall and the fire's behind you and you see the shadow, well, what's the difference 
anyway? Once you get used to shadows, you can enjoy them. Much of our budget 
decision-making is playing with these kinds of shadows and much of the encouragement 
of the bureaucracy is to reimforce the figment of the imagination that the shadows 
are real. Who is doing all this work? The one thing we know is that the money 
appropriated was spent. That we can agree on. Whether the work occurred or not, 
we're' not so sure, but at least we know expenditures were there. We have a General 
Accounting Office to make sure. It audits very carefully to make sure that the 
expenditures took place. I only have to give this lecture for more than three 
seconds to the average Governor before he's out of his seat pounding on the table 
saying, "You're right:' 1 I dealt with both Republican and Democratic governors, 
and all could be considered fairly liberal. I don't know of a single one who 
wouldn't give his eye teeth to be able to say that I did something up here (values/ 
goals /objectives) that made something happen down her- (work done ) and know it 
and prove it, Then he'd feel as if he were governor. But if it's only a random 
relationship between what he does at the value/goal/objective level and what work 
activity occurs down here, who's governor? Who's President? Do you think Nixon 
wants j% uneraployment? I doubt it. Well, if decision making up here about values, 
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goals and objectives, moves something down here which you call work, but doesn't 
make anything happen out here that you want to happen, what do you say. There 
must be an economist in the room. It's good welfare economics because at lease 
you're reimbursing people to do the work. They make a living out of it and they 
do pour money back into the society. It's a higher elevation of work than WPA, 
and probably has no greater benefit or deterrents than WPA. I say be stretching 
the point. The point I'm trying to make is that if we're going to somehow design 
a decision logic that gets around this dilemma, how do we do it and how do we 
get around it? Is it possible to do it? I'm not sure it's possible to design the 
system. I'm not sure the solution exists in the state of the art. I'm not sure 
there is a state of the art in public health, for example. I know there's s lot 
of work here in the health field. I'm not sure what the state of the art is as far 
as the public health is concerned if we mean by that work having to do with the 
rest of the system. At least when we deal with work we deal with things we can 
all "feel." 

Returning to our decision system, we have at the base, manpower, notarial, 
and a lot of dollars. All this you can see. At the top are the values, goals 
and objectives expressed as words. Now how do you link the two together? One 
level is numbers, the other is words. There's soothing lacking in this system. 
Let' 8 go back to the words, goals and objectives. If we start by defining goals 
as being something very subjective, never provable in any sense, something people 
agree it's a good thing to be, such as healthy, theoretically we could design a 
system where non-health is a good thing. Life on earth is misery, therefore, the 
shorter the better. Thus one would design a system to maximize a quick death and 
at the same time having enough population around to have quick deaths. It's possible 
to do that, but we don't. We want to move to the next level to develop some number- 
ing system. Let us say we have defined goals. How we will look at the work ob- 
jectives. 

We begin to define objectives in terms of characteristics of people or 
behavior and characteristics of things (which can be natural or man made) which 
we want to happen, in real time and in real numbers. Let's look at the difference. 
Let's say that we're talking about an environmental health program. We all agree 
that a certain level of dirt in the air is probably bad. We don't really believe 
in "clean" air, I think that's an abstraction you would all immediately agree with. 
Therefore, we mean some level of dirt. We know what is done down here (work) in 
laboratories, what is done down here (work) by inspectors, we know all the things 
(work) that go under something called Air Environment Program. But really what 
we want to manage against is some characteristic up at the velue/goal/objective 
level. In this case, some kind of characteristic or number of pollutants or parti- 
cules in the air. Or it may be some other number which describes the characteristic 
in the environment. Now how much we spend down at the work level is relevant only 
as long as it has a direct relationship or creates some kind of an impact up at 
the velue/goal level. Let me put it another way. If we define education of five 
year olds in terms of characteristics of children when it coses to recognising 
symbols, that's something that we want to create. We don't want to create teachers. 
We don't want to create classrooms per se. We want to bring about a condition in 
human behavior that meets certain characteristics. As long as there is a direct 
causal relationship here between the work and what happens, it's fine. We're in 
business. But if there is any doubt or any probability that this is not a direct 
relationship, then we're in trouble. Because then the amount of money that we 
spent at this level (work) may have no relationship to what happens up at the 
value/goal level. We're back with the Governor of Michigan or Pennsylvania who 
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says, "My God, I've been supporting money for urban renewal all during these years. tf 
Governor Williams for ten years was pushing for it in the State of Michigan. When 
he gor through, Detroit had the best riots in the United States, not because he 
was intent on creating a situation that would encourage riot. Be took the advice 
of all his experts. He built mental hospitals the way he was told to. Be structured 
health programs the way he was advised. In fact, if there ever was a governor 
who bent over backwards to listen to his experts, it was Governor Williams. Now 
what's happened? I can assure you that what's happened as is true in most areas of 
government services is that we've had a simulated relationship here of a causal 
relationship between what the work is and what happens. There la a doctrine in 
education which tells us that if we have so many teachers trained in certain ways, 
certificated in certain ways, with a certain teacher-pupil ration for various types 
of classrooms, something happens. Therefore, if children are not educated you need 
more speciality teachers, a better teacher-pupil ration, or more money, because the 
educational system doesn't have enough of what it wants. If people are not healthy 
in Detroit, it's because we've never had enough public health nurses. You've never 
had the number specified, you see, so you've got a safe argument. The point I'm 
trying to make is that if you design a decision system where the first number against 
which programs will be judged is up here (value/goals/objectives level), then when 
we get down to the work level ve are now dealing with outputs of work. Some mix of 
those outputs optimally would have the best possible influence upon achieving the 
objectives. If the whole information system is designed to juxtapose this kind of 
information with what we're now doing here in terms of vcrk, the mere fact of juxta- 
position begins to present a framework for examining the plausability of the inference 
that there's a causal relationship batmen what we do at the work level and what's 
happening to goals and objectives. In many cases this is a rather shattering 
juxtaposition. 

Now I hope you follow the implications that I'm talking about because it's 
at the goals/objectives level where you establish your manpower requirements. In 
establishing a manpower requirement for any particular program you are in essence 
making this statement; We know that if we define the product of the work of these 
people and assemble it in some way that we would call a program element, that will 
produce a number of outputs of work which when aggregated or added up will give a 
certain amount of change in the environment. That is the focus of manpower planning 
that this type of decision system introduces ini.u the system. It does not begin by 
saying, "Do we have enough people?" "Do we have enough public health nurses oi 
enough physicians?" It begins by asking the question, "What do we know about the 
relationship between the amount of effort at the work level and the characteristics 
at the goal or value level?" Before you can answer that, how can you even begin 
to specify what a manpower requirement is. You are wasting your time. Whenever 
you say there's a requirement you're making an assumption that you know the re- 
lationship between the work and what affect it will have on the thing you're trying 
to condition. Will more police produce more law and order? The doctrine would tend 
to assume that there is some relationship there. Will more police produce more 
safety on highways? Well, we've done some tests and when you reduce the police 
it doesn't seem to have much effect one way or the other. Do you feel better with 
more cops around on the super highway? Maybe. Maybe they do other things like 
first aid. Maybe they mop up after an accident, but you don't really need a 
policeman to do that. Maybe you need a plastic surgeon or a hearse, or just a 
wrecker or something else. Did the crime rates go up? Do they always go up 
when you change the intensity of patrol? Sometimes they do, sometimes they 
don't. The point I'm trying to make is that our doctrine has given us the 
assumption that we have the kind of information that permits us to specify how 
much we need and what kinds of manpower we need to do certain things. And I'm 
saying in those programs of government having to do with human services, we know 
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very little* We know an awful lot about how much concrete it takes to make a 
highway, tie know a lot about the comparative benefits between asphalt, different 
types of aggregates and things like that. He have a lot of doctrine in these 
areas. We also have all kinds of doctrine about the effect education in prisons 
has upon the Job behavior of prisoners after they leave the prison. Controlled 
experiments testing that doctrine reveal that the amount of education which goes 
on within correctional institutions has no appreciable effect upon whether or not 
a prisoner gets a better Job. In fact, it has no influence upon it whatsoever. 
We may still want to conduct educational programs for some other reasons, but the 
doctrine saying this has something to do with reducing Job turnover is nonsense. 

Some states already are developing a total decisions system which in- 
cludes information about all programs organized in relation to goals and objectives. 
They also are building in a reporting system which is an information system which 
reports at the objective level. It requires that you specify target impact (the 
target is what the bureaucracy says it intends to do) and then it reports actuals 
in terms of experience. These systems also include three kinds of information at 
the work level. These are output (which is program information), financial (in- 
formation that is the mix of resources that go into any particular component of 
work), and the one that interests you in this conference, manpower. In other 
words, the point at which the manpower information fits into the system is where 
you are making the program Judgment that the work carried out by these individuals 
will produce the results predicated in the objectives statement. 

Now, how do you arrive at the proper module or quantities of work to 
relate it to the effects that the work has. We have a vast amount of experience 
which tells us how to relate work to output. We can get all sorts of time motion 
studies and more sophisticated studies which will make sure that the inspector 
inspects the most number of spots in any one week or any one day. You can do 
traveling salesmen studies on his routes to get the optimum mix of inspectors 
and so on. However, what is critical is what is the relationship between the in- 
spections and the quality of the air. We'll never know how nany inspections uc 
need unless we can establish that relationship. Or the mix of activities which 
involves inspections on the one hand with perhaps some educational program on the 
other hand or some research or some changes in the mechanics of flues or something 
else. At the level of work the program analyst is looking at a mix of modules of 
work and manpower is in order to bring out that change in the environment-reduction 
of air pollutants. 

This approach to decision making in Pennsylvania was introduced with one 
governor and it's now survived the change in governors and it has stuck. Nothing 
is more creditable than having been able to survive two governors! The new budget 
document is out now and if you look at it I think you'll see my point. Another 
major state is engaging in it too. Now what are the implications? Immediately 
this has implications for civil service classification systems. Bw do we recruit 
manpower and specify classification now? Historically, this is what happened. I 
went through this in the Commonwealth of Pennsylvania. We look to schools as 
civil service people have done in the past, and say, "What is a program analyst7" 
Let's look at your curriculum. Pretty soon you specified the whole curriculum. 
That's what a program analyst is. Therefore, to become classified as a program 
analyst, you go through this curriculum and are then classified as a program 
analyst. So classification systems have always reinforced the worst in the educa- 
tional system. The one way to guarantee the success of your program is to make 
quite sure what the whole certification system and education are all about. Does 
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a woman with a master's degree In education teach better? Maybe she does and 
maybe she doesn't, I'd have to look. I'm not sure. I'm not sure what teaching 
means anyway. As taught, maybe she does teach as taught better than someone who 
was not taught to teach the way she teaches. What effect that has on children's 
behavior is something else again. You can end up you see with a self-serving, 
closed system where you never can lose. Not only that, but since you never produce 
enough, you can always say we need more. And they're right. I would say the system 
is smarter than the professional training because the fact that people dnn't go 
into some of these fields is a sensitivity in the system that they are non-fields; 
there's non-work. 

I had a hypothesis that people never went into health education because 
it's a non-existent field. So whenever they got out into it they were unhappy 
and the first thing they try to do is get out of it. Mo one would see if he had 
no role or mission which was right. Our teachers said we ought to do this but no 
one else recognized that. 

We have a lot of people in many professions where the same thing is 
happening. Immediately what you begin to do under this system is to lock at a 
different type of manpower specification. We can find some of this action in 
civil rights. Some of the prodding along this line we've been getting from minority 
groups helps reinforce some rationality in the setting of requirements. This his- 
toric way to set manpower classification systems and manpower requirements is much 
like a specification code in the building and housing inspection field. We specify 
what we want. For example, to be a program analyst you must have 15 credit hours 
of statistics, 20 hours of this, and so forth. If you have all those specifications 
you qualify. By contrast under a building performance code the criteria are: 
joists so far apart, a specific kind of plumbing installed, so many electrical out- 
lets, etc., then you meet the qualifications for a safe house. You also meet the 
requirements of the local contractors and the unions to make sure that buildings are 
well built from their point of view. 

Under a performance code system, you say I want to hire somebody who can 
do regression analysis, I don't really care where he gets the education but I 
care whether he can do ic. In fact, I can't tall whether he can do regression 
analysis if I read his transcript, Reading his transcript is the least informative 
way to find out what he can do. I'll only find out how he's graded. Even if he 
can't do regression analysis under a specification system, he says, "But I qualify!" 
If I first ask him whether he can do it as under a performance system, I don't 
even have to hire him. Educational institutions are going in this direction. For 
example, the State of New York, in cooperation with the Carnegie Report, is setting 
up a regents degree. They'll give a bachelor's degree regardless of where or how 
you get the knowledge. If you can pass a set of examinations and have all the 
characteristics of what a person with a bachelor's degree has, you get a bachelor's 
degree. The question is whether you can meet the performance criteria. That 
pattern is increasingly going to occur because every state in the union as well as 
the Uhited States is going broke in a way. Big cities have already reached the 
point where each new Increase means either cutting back on new positions or laying 
people off. The most dramatic illustration was in Dearborn, Michigan. The Supreme 
Court of Michigan forced the Mayor to increase the salary of the firemen. The 
Mayor sent letters to some 50 or so people which said in effect, "Because these 
greedy people in the Fire Department insist on so much money, 1 have to fire you." 
That's what he said. Public officials have to make decisions in terms of what is 
doable within the range of what the government has in resources and power. 
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The same is true in public health. We have more public health than ever 
before and the rate of drug addiction is going higher than ever. Is this a health 
problem? If it is and if we have a battery of knowledge and a shopping bag of 
skills which we've developed over the years, I'd say that they are rather blunted 
arrows because obviously they're having no impact whatsoever. It appears that 
we're no longer depending upon rational men to bring about this kind of a change 
in decision making, we're just depending upon desperate men. And that's a gamble. 
The confidence in our ability to apply social science to solving social problems 
is becoming less and less. We have 30 years, chat's the odd-' 30' 8 right through 
the great society almost, to prove the conflicting curves. And we're not going to 
solve the problems by doing more of what we did before with newly unleashed money. 
Poor Lyndon Johnson, he unleashed it like a flood and it just swept him right out. 
I'm not talking about the war in Vietnam alone, I'm talking about the poverty 
program and Federal aid to education. All these were massive breakthroughs in 
the mid- '60' 8 yet the educational system is worse now than it was in '65, and we've 
spent more federal funds on it in the last five years than in the history of the 
United States. Yes, it's right! If we have anything in our social and behavioral 
science to bring to bear upon these problems then it seems to me we're going to 
have to do it very rapidly. The kind of decision structure that I'm talking about 
does in fact at least introduce life into the mirk. It does begin to juxtapose 
what is now our conventional doctrine (our common sense or just folklore) about 
what we do and what happens. Beginning to know where your ignorance lies is prob- 
ably the first step toward finding out what you might be able to do. Also the 
system does provide an opportunity to experiment. You have to think about public 
decision making as an ongoing experiment, not as the application of what you know. 
If you've been out of school for ten years and are not aware of what the recent 
research findings are, you're probably out of date already. Now what that means 
to manpower requirement setting is difficult to say. Certainly it's going to 
change. We're going to have to change civil service classification systems. And 
we will. We're going to probably get closer to the performance type of specifi- 
cation rather than the old specification code which relies on amount of education 
to define what a person can do. To arrive at that we will have to know more about 
what has to be done in the way of work in order to bring about the effects we 
want. I don't think our education system yet is systematically doing it. I don't 
know of a major university that's not re-evaluating its undergraduate curriculum 
right now and in a sense the whole logic is aimed in this direction. You were 
brought up with a specification code. An A.B. Degree or a B.S. Degree with those 
hours specified. Right? And the assumption was once you had them you had what- 
ever it was you had to have to do what you wanted to do to succeed* Does it still 
have to operate this way, or will the new decisions systems offer more rational 
alternatives. And on that high note, I'll end. 
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Continuing this afternoon's consideration of health data 
and health information systems is Jfr. Royal Crystal, Director of the 
Community Profile Data Center in HEW. Mr. Crystal has a long history 
of experience in administration, planning, research, and statistical 
activities in the health field both in and out of government. For 
six years he served es Deputy Branch Chief and then as Branch Chief 
in the Public Health Service Health Economics Branch. From the 
mid-50* s into the '60* s he gained considerable experience working 
with Blue Cross-Blue Shield plans in various capacities. He holds 
a Bachelor's degree from Quinnipeck College in Kamden, Connecticut 
and a Master of Public Health from Columbia University. This after- 
noon Kr, Crystal will discuss the manpower deta we have versus the 
data questions we need to ask. 
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THE MANPOWER DATA WE HAVE VERSUS 
THE DATA QUESTIONS WE OUGHT TO BE ASKING 

By 

Royal A, Crystal 
Director, Community Profile Daca Center, 
Comm un ity Health Service, Health Services 
and Mental Health Administration, DHEW 



I'm not sure that the title of ay talk is exactly what I'm going to talk 
about this afternoon. As I looked at the subject, I found it was far more formid- 
able than I had at first thought it to be, so I hope you will bear with me as I 
take some free license as between my assigned topic and whet actually comes out. 
I chink too, that I should begin by telling you that I'm not a manpower data expert 
in any sense of the word. Therefore, I'd like to phrase my remarks in the context 
of a user of information as well as a data collector, and as one who works with 
planners and policy people and perhaps can interpret some of the problems which 
they face in obtaining and using health manpower data. Jn the process I hope to 
give you a valid summary of the current availability of health manpower data. 

As a form of introduction I'd like to make a few reuarks about health 
manpower information needs from a planning perspective. The context of these 
remarks is essentially in terms of what information one needs for planning versus 
what one has to work with. 

In the planning area generally we've come to the conclusion that there 
are nine broad categories of information which one needs to have to support the 
planning process. Briefly, these include the following.* (1) Information about 
health resources and services within the planning area, including health manpower 
information of all types; (2) Measures of community health status, a type of 
measure which most of us admit is not readily available; (3) Measures of health 
service utilization, again the type of information which is partially available, 
but often not nearly as complete or detailed as one would like to have for 
planning; (4) Information on the outcome of care and services provided by the re- 
sources in the community. (5) Measures of health services utility, a set of 
derived measures of how effectively the resources and services in the community 
are in fac*. doing the Job which they say they are organized to do. (6) Information 
of all types on environmental quality; (7) Socio-economic and demographic inform- 
ation about the community. (3) Information about community development, as it is 
evolving now and how it may evolve in the future. (9) Information about the cost 
and financing of health services at the local level. 

At lea3t four of these eight categories of information are directly 
related to personal health services, and running through each of these data 
categories is a manpower component, if one accepts the following precise: no 
health service can be provided without manpower, no facility can be operated with- 
out manpower, and there can be no effective outcome of a given modality of treat- 
ment unless there is adequate manpower to provide the service. Thus, manpower 
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is the key and perhaps the most important factor in health planning from many 
standpoints, excluding of course, the so-called political factors which are un- 
related in the context of these remarks. If one accepts the given that health 
manpower is Che Ley factor In planning* the question then arises, what is the 
status of health uanpower in the Waited States today? What information do we 
have about the availability of health manpower? 

Generally, there is a 3 rest deal of Information available on health 
manpower, as there is on many other aspects of health. Health manpower information 
is collected by many sources, the most common of which you're all familiar with. 
Unfortunately the available manpower data is deficient in both quality and utility 
in many respects. In a sense there is no coordination of health manpower data 
collection in this country today* Some of the information which is collected is 
fairly adequate from the standpoint of the collector, but not really useful from 
the standpoint of the ultimate users, those who must do health planning. 

The best health manpower data which we have relates to the accepted major 
professional categories, physician, osteopaths, dentists and nurses. We have 
fairly complete and fairly useful information in these four areas, but even here 
the data are not totally acceptable since the time lag between collection and 
availability may be several years* 

Given that as the positive end of the spectrum, deficient as it may be, 
the absolutely worst data which we have in the health field today, in my opinion, 
is in the area of paramedical or ancillary health manpower* Hone of the information 
that's available is truly useful for planning, for analysis or for much of any- 
thing else. Just out of curiosity, 1 recently went through the manpower categories 
listed in the National Center for Health Statistics Volume, Health Resources 
Statistics and found that there were some thirty- five categories of health and 
ancillary personnel. Gut of these thirty-five categories only three were adequately 
covered, if we consider physicians and osteopaths as a single group. Thirty-two 
out of thirty-five categories of needed health manpower information ware not com- 
plete enough for use in in-depth analysis or detailed planning. That's a pretty 
poor track record! 

A few comments about the sources of information. Most of the health 
manpower information that we have one way or another comes from the major pro- 
fessional organisations* The American Medical Association, American Doctors 
Association, American Nurses Association, and American Osteopaths Association are 
the major collectors, but there are also the various professional group « which 
represent each of the other disciplines* under the best of circumstances there 
are many problems with this multiple collector approach* First, the information 
that we obtain from these sources lacks completeness in the sense that not all 
members of the profession are members of the organization* Therefore, there is 
a potential built-in deficiency relative to universe completeness of surveys. 
Second, there's a major time lag between collection and release of data In almost 
all cases* (I believe we're still using 1966 data for at least one of the major 
professional categories, nursing, and 1967 data for one of the sub-nursing 
categories (LPN's).) Even in the best cases the data are at leest a year to a 
year-and-a-half behind. Third, there's the problem of under-reporting in that 
not all members of the surveying organisation respond to questionnaires* Fourth, 
even if there was complete information provided by ell of the members of each 
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organisation *«ho were surveyed f Information about the practice location of these 
people and their professional status Is essentially Incomplete and Incorrectly 
ashed for planning purposes* This, then, is an overview of the poor status of 
health manpower information in the country. 

the best sources of manpower information are and will probably con* 
tlnue to be state licensure agencies. In every state these are the primary ami 
potentially most consistent sources of information* What's needed to make them 
truly effective Is the development of regional and national systems to obtain 
information from licensure groups on a continuing basis, to manipulate that 
information am] to make It readily va liable to all of those who have a require- 
ment for manpower information for planning, analysis and operating purposes # At 
this time there is no such system in complete operation anywhere in the country. 
There are bits and pieces of systems ; several in the mid-West are quite good. 
Others are developing, but none is yet complete. 

An additional question that comes up in looking at Information needed 
for planning, especially in the manpower area, is who can best do what in the 
manpower field given all of the disparate collection efforts; good, bad and in- 
different. The question is p who should have what piece of the pie for what purpose 
who will be responsible for what 7 Certainly the Federal government, state govern- 
ment and local governmental units all have the capacity to obtain manpower in- 
formation from many sources, and all voluntary planning groups, however constituted 
obtain information. Unfortunately there is no master plan. 

It is our philosophy in looking at Information needed for planning that 
the best and most detailed collection of health manpower information can be done 
at the state and local level, in accordance with a broadly coordinated effort. 
Parenthetically, this is also where most of the detailed information is needed. 
The procedure which we advocate is for the health planner to obtain the best 
summary date which is available from various national sources and to merge it with 
information obtained locally, with the levsl of detail and the degree of complete- 
ness which he feels is required. This merging and matching of information and 
tha use of multiple sources fits closely into the partnership for health concept 
and certainly in the manperasr area, perhaps more than any other, there needs to 
be this type of partnership* 

I thl. that we can assume it is possible and indeed necessary to 
establish viable health manpower data systems. Assuming that such systems will be 
developed, what are the planning questions which they must help us to resolve 7 
Our work trlth planners indicate some nine basic questions, or areas of interest. 
(1) The obvious question, hew many types of manpower and how many of each type do 
we have in the area for which we're planning and where are they specifically 
located (2) Vhat are the levels and categories of specialization and type of 
employment ot each category of manpower in our area? (3) Are all of these per- 
sonnel really available to serve the community or are they reporting themselves 
present but in fact not available to provide care and services 7 (4) What is the 
training level, and age of the health manpower in the area' (S) How many 
practitioners are approaching retirement age and are in fact not providing full 
service to the community although they are present^ This is the kind of informa- 
tion which is critical for local planning. (6) Information on the capacity to 
which the manpower in the cocsnunity is working and may be capable of working. To 
say that we have enough physicians and yet know the community is going to be ex- 
panding raises questions about whether the existing manpower are in fact going to 
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be able to provide the additional necessary service for chose who will require 
them. The question is essentially, do we have either a functional shortage or an 
absolute shortage in manpower. (7) Looking toward the future, one needs to know 
how many of what types of personnel are going to be needed and at what point in 
time they are going to be needed so that plans can be developed for the training 
and attraction of appropriate manpower categories to the area* (3) Information 
must be available about the potential sources of recruitment and what the avail- 
ability of manpower is going to be in the future. (9) Information must be avail- 
able about potential changes in demand for service and possible utilisation of 
health services in the planning area and the potential effect of new modalities 
of care. This will directly affect future manpower requirements and the types of 
manpower which may be needed in the community. 

I believe it say be helpful to place this discussion on a more positive 
basis at this point. If one looks broadly at the manpower data question, he finds 
that it is really not much different from looking at the problem of health data 
in general. Health data has been said to be about the worst type of information 
which exists in this country today. I think that that is a fair statement. There 
are Indeed many other health data problems, besides those of manpower. All of you 
who are here today are concerned with manpower problems. Us must remember, how- 
ever, that there are sets of comparable problems in the areas of health facilities, 
utilization, and demand and need for services. Beyond this, there are few good 
time series of health information; not Just relative to manpower but in almost 
all areas. There are problems of definition, and there are problems caused by 
varying collection methodology in all areas. Finally, there are a whole range of 
compatibility problems. Given the scope of these many problems, we often have a 
basic inability to do even the most elementary types of record linkage and to 
fully analyse the health situation in our communities. 

From the standpoint of those who are going to be in or ere already in 
the heelth data collection area and the health planning area, several of the most 
frustrating things are the decisions about which data sources to use and how to 
analyze the data. One way or another, you're wrong no matter how you approach 
these problems. You may pick too much information or too little information, 
recognizing that both too much and too li le may both be unsatisfactory. From a 
planning standpoint, the guideline would '. - to pick exactly the amount of informa- 
tion one needs to have to take a first lot s at the area for which planning will 
be done, and then later build a much larger information base and expand activities 
based upon the original analysis. 

1 think that a few words about the role of the planner versus the role 
of the data technician may be in order. First it's hard to be a purist when one 
talks about a planner or a data technician. Data experts frequently think they 
are planners and planners almost always know that they're experts in health data. 
The latter position is usually incorrect. Data is a full time job. The planner 
can't do his job without, good information; rarely have sound plans been developed 
without good information. Further, the planner cannot be the data expert unless 
he wants to drop out and not do any planning. I frequently think that this is 
what some planners are trying to do. 

The planner needs to think about the issues, the problems, the options, 
and the questions and to decide what types of information he needs to have to 
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bis decisions. The data expert also needs to think about these questions if he is 
to effectively advise the planner. Be should obtain the necessary information for 
the planner, prepare it and provide eesily understood, concise analyses. Concise, 
easily understood analyses are always needed but all to infrequently prepared. A 
cardinal rule for the planner is that he must keep the data expert on-board and 
remember that data collection is a continuing task, not an on again, off again 
type of activity. Finally those in planning need to remember that good data isn't 
cheap. One doesn't just 30 out and obtain information. The data expert must have 
resources to back up the collection and analysis projects. 

In summary, what's needed is a true data partnership between collectors 
and planners, recognising that in the health data field we've come a long way but 
still have a long way to 30. Unless we have correct and complete information and 
apply modex technology to its analysis, planners will never be able to consider 
planning options and alternatives in a complete manner and make rational choices. 
Too often today our choices are based on irrational analysis and unproven supposi- 
tion. I, for one, think we've had enough of this process. 



I am pleased to introduce our dinner speaker tonight, Mr, 
David B. Hoover. Mr. Hoover is currently Associate Director for 
Program Planning and Administration for the Division of Allied Health, 
Bureau of Health Manpower Education, national Institutes of Health 
Mr. Hoover has attended .ohns Hopkins University, the Universities 
of Maryland and Michigan, and holds an H.P.H. from Harvard Uni- 
versity. 

Mr. Hoover speaks from a base of some twenty years of 
experience in health agencies, both voluntary and governmental. He 
has held a variety of statistical positions in several states and 
in several federal agencies. The last seven years of his career 
have been spent directly dealing with health manpower issues and 
data problems. He also has been Project Officer to the Foundation's 
Health tianpower Intelligence Facility Project and is well qualified to 
address the subject of "Decision-Haking in Health Manpower." 
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DEC IS ICi J- MAKING IK HEALTH MANPOWER 

By 

David B. Hoover 
Associate Director for Program Planning and Evaluation 
Division of Allied Health Manpower 
Bureau of Health Manpower Education 
National Institutes of Health 



Uithin the Federal Government, the Bureau of Health Manpower Education 
is the focal point for support of the specialized education and training of 
health professionals. A primary mission of the Bureau is to provide funds for 
the continued and expanding operation of these programs. A number of trends, 
which are well known to everyone acquainted with the field, make Federal assis- 
tance for this more necessary and appropriate every year. The knowledge explo- 
sion in the health field, the gloomy financial prospects for private educational 
institutions, and increasing reluctance to use medical care fees for educational 
purposes are three that come immediately to mind. 

A second mission of the Bureau is to improve the efficiency end the 
effectiveness of the educational process. A great deal of our work has to do 
with such things as curriculum reform, the integration of separate but related 
training programs, and the development of audio-visual materials. These efforts 
will make training more relevant and, hopefully, less costly. 

A third major mission is to stimulate vork force changes through changes 
in the types of persons trained. This includes not only training new types of 
health workers, but also and perhaps more importantly, adding new elements to 
educational programs to stimulate existing types of workers to serve in new and 
more effective ways. 

For the year beginning in July 1971, the Bureau will have about $540 
million to accomplish these missions. This is not as large a sum of money as it 
at first appears to be, when it is balanced against the many educational needs 
that surely must have a high priority if our health system is to meet its current 
challenges. Of course, there are other Federal programs that support health 
manpower education and training. An inventory of these programs for 1970 showed 
that 145 of them provided approximately $1.1 billion for this purpose. Ninety- 
four of these programs were exclusively for health manpower training. I-Iany of 
them pursue policies designed to change the characteristics or distribution of 
health services to be provided. Many attempt to establish new educational end 
employment opportunities in the health industry for selected population groups. 
The health planner, then, and especially the health manpower planner have in 
Federal programs some useful tools with which to effect changes in the systems 
with which they deal. 

Using these tools, however, requires enough knowledge to cut a clear 
path through the Federal program underbrush; it also requires enough understanding 
of the dynamics c' ^-elth manpower to perceive relationships between manpower 
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policies, broad manpower strategies, and ultimate effects upon the health cere 
delivery system. This, I suppose, is much of what this conference is about, 

It is obviously foolish to try to describe these 145 programs here. 
However, it may be of some help to discuss the types of programs that exist, and 
why there are so many. There are five general types: 

1. Programs which provide general support for the education and train- 
ing of health professionals, ilost of these programs are concentrated in the 
Bureau of Health Manpower Education. Their primary mission is to assure continued 
operation of health professions schools. 

2. Programs which provide support for education or training in a 
variety of fields, one of which may be health. This includes the Office of 
Education programs that support higher education in general, and the 0E- Department 
of Labor programs for vocational education. 

3. Programs which provide training for or assistance to various special 
categories of students and workers -- primarily the disadvantaged. 

4. Programs which support research and development in health occupations 
education and training. These programs either (1) support innovations in education 
in connection with experiments in the delivery system, or (2) merely address the 
problem of training the types of workers we now have in a more efficient and 
effective manner. 

5. Finally, service or regulatory programs of the government may also 
provide or support some training for health workers, when this is deemed necessary 
in order to reach program objectives. The training is usually quite specialized, 
and may be offered only to employees of Federal, State, or local governments. 

In addition, the Government conducts or supports other kinds of manpower 
efforts, not education or training, such as the setting of standards, the develop- 
ment of proficiency examinations, the equating of academic accomplishments with 
experience and knowledge gained on the job, and attempts to understand the 
behavior of health manpower -- how it responds to opportunities, incentives, con- 
straints, and external social and economic forces. 

To this audience, I should stress that the Bureau of Health Manpower 
Education includes, in addition to the categorical Divisions of Allied Health 
Manpower, Dental Health, Uuraing, and Physicisns and Health Professions Education, 
the recently formed Division of Manpower Intelligence* There are a number of 
representatives of this Division here today. This Division worries about what 
and how much manpower we have, and how much we need. Given sufficient time and 
resources, it will become a source of data, techniques, and general assistance 
for health manpower planners and analysts throughout the country. 

We have been increasing the proportion of our Bureau budget that is 
allocated to planning, analysis, snd research of the health manpower "system" 
(as opposed to educational programs, which are only one component of this system). 
Tliis money to "get smart' 1 about tnanpo-.or is still, however, substantially less 
than 5% of our total expenditures. Aether or not it should be 5% is, of course, 
a moot question. I don't know that anybody can say how much oi an investment 
in dollars or effort is appropriate for health manpower planning and analysis. 
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There certainly is a tremendous demand for us to know much more about all phases 
of health manpower than we do know. As a matter of fact, if you try to list all 
the thinss that people want to know, you will run out of paper before you come 
to the end of the list. 

Principally, however, the Bureau carries out its primary mission of 
support of educational programs through the allocation of funds to those educa- 
tional institutions which are carrying out fairly traditional programs at the 
collegiate level. We spend most of our time talking and thinking about doing 
other things, but that is where most of the money goes. 

As far as the augmentation of die supply of health professionals is 
concerned, it is difficult to say how much of any type of manpower we "need, 5 * 
either in the sense of economic demand or in the sense of providing adequate 
care. Under our present system of health care and in our present situation 
however, it is still safe to say that you can name almost any type of health 
manpower and find, taking the nation as a whole, either a deficit in the numbers 
who carry the label or deficits in the skill and knowledge of the people now 
doing the work. One way or the other, for almost all types of health manpower, 
we have training needs — desirable, serious, or urgent. 

One item of much current interest is the training and utilisation of 
physician assistants. It is really remarkable that in the last three years this 
concept of a surrogate medical practitioner (which is really what we're talking 
about if we consider the eventual role of the most advanced types of physician 
assistants) has grown from something that was talked about informally, and 
principally by the more daring speculators among us, into something that almost 
everyone recognises as theoretically necessary and desirable. I think that 
anybody who looks at the health manpower problem for very long will come to the 
conclusion that in the near future physicians, as they are now trained and 
practicing, are not going to be able to meet the demands for primary medical 
care without substantial conservation of their time and energy. This means 
increasing delegation of duties to nurses snd allied health manpower, including 
duties still regarded as reserved to the practice of medicine. Some $15 million 
will be spent by the Bureau in the next fiscal year to explore the educational 
aspects of this question* 

Another Bureau interest is promoting health careers. We look at health 
manpower from two different points of view. First, as a resource which the 
health system requires in order to produce an output. Then we turn the coin over 
and look at the health industry as a fertile field for solving employment problems. 
As an industry, we are expected to contribute substantially to meeting the needs 
for those who are currently underemployed, unemployed, or otherwise dissdvsntaged. 
Senator Kennedy has noted that the health industry is the "fastest growing failing 
industry in the country. :f It certainly is the fastest growing, snd whether we 
like it or not, there is tremendous pressure upon the health system to provide 
substantial and rewarding careers for large numbers of people of types that, by 
and large, we now accord only the most menial status. 

Tnis is related to a fourth concern in health manpower, and that's the 
problem of qualifying people. In health above all other fields we seem to have 
an obsession with pieces of formal paper that say a person is fit to do the job 
he's doing. Even in the medical lsboratory, which is an area where you can 
easily measure and control the quality of the output (which is all that counts), 
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we seem to be unable to bring outselves to face the fact that it is not really 
necessary to examine the academic credentials of the people doing the work. As 
a matter of fact, chimpanzees should be perfectly acceptable laboratory workers, 
provided that the output of that laboratory met high standards. But a demand for 
qualifications and credentials of individuals, and of accreditation for educational 
programs, is with us and is probably always going to be with us. Up to now the 
health unions and the traditionalist forces in education and regulation have been, 
in the main, satisfied with academic credentials as a measure of whether or not 
a person is fit to do work. There are obvious disadvantages in this, in terms 
of limited career opportunities for people who have not had an opportunity to 
earn a degree, and in terms of the extra cost that you have to pay for someone 
who's overeducated for the job he's doing. 

What we should think and do about this situation is the subject of much 
discussion. Something we can do is to develop additional objective methods of 
determining whether someone has the necessary* theoretical and technical knowledge 
to do his job. If he does, then perhaps we can give him some kind of certificate 
or registration stating that indeed he does know something and we don't have to 
take his unsupported word for it. 

The entire subject of regulation and control of health manpower is some- 
times misunderstood. For example, occasionally one encounters the notion that new 
controls should be imposed in order to establish career ladders and improve the 
relationships between academic programs and job levels. Thi? ignores the fact 
that controls are by their nature restrictive, not permissive (and the fact that 
new controls are invariably devised and promulgated by groups that are very con- 
servative on this subject). It also ignores the fact that regulations do not 
provide the procedures by which the health manpower system can improve the 
rationality of its operations. 

Some efforts are being made to examine the regulatory picture en to to . 
Particularly, a study under the auspices of the national Commission on Accrediting, 
led by W. IC. Selden, is examining the educational program accreditation situation 
in the health field. (Since licensure and other forms of manpower regulation are 
so closely related to the quality of training of the individual, accreditation is 
a form of manpower control.) The point is that health manpower planners cannot 
.gnore the constraints upon numbers or utilisation, that are imposed through 
various control mechanisms. You should be generally familiar with trends in 
licensure, registration, certification, regulation via third-party payers, and 
educational program accreditation* 

This is perhaps the place to add that there will be ever- increasing 
demands for store sophisticated analyses of health manpower supply and requirements. 
Ue also will need closer examination, on a quantitative basis and in a "systems " 
context, of the policies pursued by governments, professional associations, 
educational programs, and employers. Referring again to the particular concerns 
of the Dureau, we see that the most efficient use of training funds requires 
flexible support mechanisms rather than a slavish doling out of funds to a limited 
list of eligible recipients. This flexible support requires, however, that each 
educational activity proposed for our support be demonstrably necessary or 
desirable, with respect to locsl or national manpower requirements or both. An 
increasingly analytical approach to program planning is necessary, es$»ecially on 
the part of educational institution* and the State and regional organisations from 
which they seek endorsement. Without more rigor in the health manpower planning 
proce*-* «re could spend quite a bit of that $1.1 billic.i in ineffective woys. 
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This conference has been discussing a number of different aspects of the 
manpower problem, but they all involve 'analysis.' Analysis is the resolution of 
something chat is very complex into simpler elements according to assumptions of 
the moment, to predict what the complex structure will do, or simply to show how 
it reacts. 

There are three basic types of analysis: logical, statistical, and 
systems. Economic analysis is sometimes given as a fourth basic type, since it 
involves elements of both statistical and systems analysis and, I suppose, because 
its practice is uniquely frustrating when predictions ara required. 

Logical analysis is dealing with concepts, symbols, and categorization. 
It is what we are doing when we sit down to determine what, for a particular proj- 
ect or study in mind, is "health manpower." What is it that you are talking about 7 
What can be left out of the totality of your concerns of the moment? Can you 
generalize about your subject matter: .does it come in groups, or are you faced 
with several million individuals with little in common that is, for your purposes, 
significant? 

In health manpower, we see analytical activity of all of these types 
being carried on. ltost of our problems, however, are down at the logical analy- 
sis level. We don't even have a common language for analysts to speak. What do 
we mean when we say "health manpower, " "health administrators," or "primary care 
personnel? 1 For that matter, what do we mean by *:he term '"health?" Statistics 
are of little value if they refer only to such vague terms. Mathematical models 
are not useful tools if they do not incorporate key factors in the behavior of 
manpower. They can't at the moment simply because we haven't given enough study 
to what is governing the behavior of health workers, employers, and educational 
programs. We must agree on what we're dealing with, how we classify it, what 
names we attach to it, and what constitutes a rational approach to its study and 
eventual management. In the next few years, I don't see that we will be making 
much progress in the more sophisticated areas of health manpower analysis, for 
want of a logical base on which to build. Simply descriptive statistics of Che 
work force, vacancies, and training programs will, of course, improve (and will 
keep us busy enough, at that). 

I've been asked to say something about the decision-making processes 
in the Federal Government, presumably those of particular interest to health 
manpower planners and analysts. This is a difficult subject at best, since the 
processes are multiple and not clear-cut. I'm not talking about the decisions 
leading to approval or disapproval of individual manpower projects, decisions 
which are taken by external review committees and advisory councils. I assume 
that you are familiar enough with these, and more interested in the broad-scale 
decisions that lead to major investments along one or another policy line. An 
example would be what proportion of Federal support for health manpower will go 
into the production of physician assistants? The major types of decisions of 
this sort are those that, first, concern the appropriate Federal role, if any, 
in solving a problem. Secondly, budgetary decisions make allocations of Federal 
funds between competing programs: health versus facilities and services, health 
professionals versus health technicians. Thirdly, legislative and administrative 
policy decisions determine constraints upon programs. Fourth, regulatory functions 
are exercised with respect to health manpower, and decisions on the use of these 
powers are made. Finally, official or quasi-official stands are taken on natters, 
such as accreditation practices, in which government has no direct involvement. 
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As you can see, to attempt to discuss "the decision-waking process'' in a speech 
such as this is to be guilty either of gross oversimplification or of setting 
foolish and immodest goals. I prefer to be indicted, if at all, on former grounds. 

In general, decisions of these kinds are arrived at through a kind of 
"dialogue by memorandum" that functions between higher and lower levels of che 
Government. Suggestions, in the form of budget or legislative proposals, are 
passed up from below. Suggestions and directives, iu these forms, are passed 
down from above, itore frequently than outsiders generally realise, there are 
opportunities to expand this dialogue to freely discuss possible new programs, 
new postures, and more effective ways of reaching national objectives. When 
you reflect upon it, there are a remarkable number of opportunities for minor 
cogs in the Government machinery (I count myself as one) to have some input into 
the thinking on major problems. 

reflecting a bit further, I'd like to make an observation that, in my 
experience, intellectual or bureaucratic arrogance is seldom encountered in this 
process --so seldom that one becomes surprised to meet it. Certainly in the 
health manpower area, attempting to participate in policy formation is a humbling 
experience. Staff and advisory bodies alike are acutely conscious of how poorly 
we are able to foresee the future state of affairs, and the results of particular 
actions in this area. 

Some points about this "dialogue by memorandum." First, the written 
expression of a proposal with brevity, clarity, and some degree of elegance is 
important to a wide hearing. Second, few new ideas surface at the first presen- 
tation: the dialogue within Government, in concert with communications between 
government and private groups and citizens, creates a climate for the acceptance 
of a new policy or program and makes the eventual decision possible or even 
inevitable. Third, the more responsible persons involved within government are 
generally acutely mindful of the public interest — although how that interest 
is best served is not necessarily more clear to them than it i» to us. 

Finally, I should mention the type of decision, or allocation of priori- 
ties, that is taken in order to give greater visibility to a program or a problem, 
coordinate activities anions several agencies. These programs, with acronyraic names 
such as JCBS, CAIiPS, WIN, CEP, etc. generally represent a realignment and 
reemphasis of existing activities as much as anything new and revolutionary. The 
public setting of an objective and a new program emphasis, often taken at the 
presidential level, is of course an effective technique, but it can be seen as an 
outgrowth rather than a part of the dynamic decision-making process that I've 
trie-1 to describe so briefly. 

Various tools to help this decision-making process are introduced from 
time to time. They have such names as "Program Planning and Budgeting System' 
and "Operational Planning System. :: They have two objectives: First, to give 
managers a better idea of the choices available to them, if possible, with a 
better notion of the consequences of those choices. Secondly, they may attempt 
to introduce greater accountability, so that an organization, not meeting some of 
its essantial objectives, may have its feet held to the fire. Actually, they 
don't work very well, for reasons that will be obvious to you. There is simply 
not the knowledge base from which to manage health affairs with any sort of secure 
feeling. I think that health planners all shere an uneasy feeling that the whole 
thing could blow up in their faces tomorrow, and that it wouldn't surprise them 
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much If it did. In these conditions, we can't expect much from better management, 
techniques which must be based on an ability to not only predict but also influence 
future events in the national health system* 

One thing that has impressed health manpower planners is that, without 
an identifiable organisation that is responsible for making things happen, plan- 
ning becomes just so much talking stout planning. Who is responsible in this 
country for doing what in the health manpower arena? The Bureau of Health Manpower 
Education doesn't actually train people. Most educational programs producing 
health manpower are 'Voluntary 2 able to start up, expand, contract, or close 
down regardless of what planners may recommend. Who is responsible for seeing 
that there is an adequate supply of, say, occupational therapists in Pennsylvania? 
TThat authority could an organisation be given so that it could accept such a 
responsibility/ As long as there are no answers to these questions, what can be 
the result of all this manpower planning? 

Yet we need planning, because we need more efficient utilization ot our 
health care resources. Future demands for health care will be much greater than 
they are now. Approximately one-third of our population does not get the health 
care it needs, teaching this "submerged one-third*' will require greater efforts 
than most people anticipate. Although we are currently hearing that there are no 
shortages of specific types of health manpower in certain areas, this has to be 
looked at as an economic phenomenon rather than as the meeting of health care 
needs. And, of course, the economic picture can change overnight with the intro- 
duction of one of the national health insurance schemes. 

*"here is much more to manpower planning than anticipating numerical 
shortages, however. If we are not more efficient in the training and utilization 
of health professionals, good health care could price itself out of the market. 
As salaries increase, as they are bound to do in this generally low-paid industry, 
we will emphasize the conservation of professional time through maximum utiliza- 
tion of lower level personnel, not as a method of overcoming shortages but as a 
cost-control device. Eventually, as health planners and managers, our job will 
be to find and implement strategies that will keep health care an affordable 
commodity. 

There are some hard decisions ahead in the health field. For example, 
how much of our gross national product can we afford to spend for the well-being 
of non-productive members of society? How much of our resources should we plan 
to devote to nursing homes , mental hospitals, and life support systems for the 
very old as they pass from one life-threatening crisis to another? The potential 
for this type of investment exceeds any reasonable demand on the economy of even 
thia wealthy country. Shall we ask you to undertake a cost-benefit analysis of 
this' Of course not, since there is no way to measure the value of the benefits. 
One thing we will ask you, as representative of health analysts and planners, is 
to become ever-better informed about how we are using our health care resources 
at a given time, and what are the possibilities of using these resources in 
different and perhaps better ways. 

These resources include skilled manpower and the training activities 
that produce it and that maintain skills. "Conservation' literally means the 
rt wise use 1 ' of resources. Conservation of health manpower is rapidly becoming, 
at long last, an important issue to the country. 
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Dr. Peter Meyer is Assistant Professor of Economic Planning 
in the College of Human Development here at The Pennsylvania State 
University. Be received a Ph.D. in economics from The University of 
Wisconsin and has been here on the Peon State Campus since 1966. Dr. 
Meyer teaches in the Community Development program and he is also 
Principal Investigator for the Public Assistance Standards Revision 
Project, in which he is developing new indices of poverty and standards 
for assistance for The Department of Public Welfare, Commonwealth of 
Pennsylvania. As Dr. Mayer discusses health manpower this morning he 
will be applying his general interest in cost-benefit analysis and its 
application in social economic policy-making. For portions of Dr. 
Meyer's presentation you will need to refer to hand-out materials dis- 
tributed yesterday. 
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One possible title tor mv intended topic this morning is "Inside Strong 
Cost El fee tivvness Analysis." In a sense, if you remember what Dave Hoover said 
last night about tour types of analysts - logical, statistical, economic and systems - 
1 am trying to use some economic analysis to suggest possibilities and leads for 
the construction of the underlying log, tea 1 analysis* This logic does not seem to 
be too i 1*1 1 v constructed in the health field and especially in the health man-" 
power 1 K id, at this particular point in time. 

lh ilin»i with cost effectiveness or cost benefit analysis requires the 
development of uvm kind of a model or an abstraction from reality* Determining 
what can abstrac ted, what art the critical variables to retain, and what 
variables and types of tomp 1 ie.i Lions might be assumed away in order to develop a 
consistent measure f^r looking at a particular problem is a very, very difficult 
thing to do. 1 trunk ly do not know what is important and what is not important 
in the area of health. I can only speculate on possible ways in which we might 
utilize certain types oi variables and on ways in which we might classify available 
information. Tables I and 11 are listings of possible variables for inclusion in 
models which might be built to dress two different types of problems. We can 
use these examples to engage in the exercise of defining what constitutes the 
critical items and what constitutes the less important variables. The two examples 
provide for variables which can be used in the discussion of a wide range of 
different problem^. You will disagree with some of the classifications con- 
structed, vou will not some naivete on my part with respect to health care 
systems , and vou will feel that minor items are given careful consideration while 
major problems are ignored. fn reviewing and refining these lists of variables 
and constraints for the models to be developed and analyzed, you will actually 
be criticising the models implicit in the lists. You will be rejecting some of 
my assumptions and proposing others. In essence, you will be working on the 
development of appropriate planning models for health manpower development and 
utll Izat ion. We can proceed step by step through the critique process. 

A model can be defined as containing a number of different items. First 
of all there are variables, {low many people do you have? How many people do you 
need: How much do they co»t/ What are you trying to accomplish? Next, some out- 
put measures. A set of variables that can be permitted to range over some discreet 
range of alternative values. We can't assume that tomorrow we're going to have five 
times the number of M.D.'s we've got today so there's some limitation on the range 
of th. variables we permit ourselves to look at. Putting it a bit differently we 
have .mother set oi v*riibles which are not so much what exists or might exist 
or tlu rvpi s oi thiim-* that we'd like to manipulate, but rather what we would like 
to havi exi^t. lin-se <K .sires are our outputs. We have another set of variables. 
I he constraints, such i« vhM do we have? What can we afford to pay? How soon 
< --in rMn," th' ■•vl'.titii? *%uppl i<-s Thai is to sav. how many years does it take 
to tr.un 1 1 L.pt oi it i 111, r.ianpoi.'i r 
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Nov wi could simplv lump nil these things as a set of variables subject 
to a varietv oi different types of man lpitl.it ions, however, In trying to set up a 
logic;*! tramework lor analysis we might find it preferable to constrict our per- 
<p«-ef i 1 ■•• in t« r**t* oi ■ ^ i oi variables which are to he manipulated and among which 
choices have to be made in terms of utilisation or task assignment. Another set of 
v in. lb Us may be defined, which act as constraints on what the possible choices are- 
Mow there arc going to be times when what we're viewing as a variable to be mani- 
pulated will act as a constraint on another variable to be manipulated. There exist, 
there Lore, two distinct functions, or roles it you will, for these variables. 
Next, there exist Junctional relationships, in the sense that presumably souk? 
combination ot MJj.'s, R.N.'s and other types oi health manpower will permit us 
to delfvi.r some particular set of services. So those services are a function of 
ttunpouvr inputs. At this point we run into a wholly now set of variables: 

fo «iv mind one ot the most interesting complications, and at the same 
time opportunit ies , that f have encountered with regard to health manpower 
utilization is the role of telecommunicat ions now and in the future. For example, 
electrocardiograms can be sent over telephone wires to an individual who is an 
expi rt in amlyzing the patterns. That is to say, it is not necessary to have 
t-Npcrt-. geographically distributed throughout the United States. If one had an 
adequate communications network then the specialist in reading certain types of 
data output on patients could be serving from one physical locale a network that 
is actually nationwide. So the capital equipment (the conraunications technology, 
certain aspects o? transportation technology, etc.) become critical factors in 
determining possible manpower utilization alternatives. The physical input* into 
the tunc t tonal relationships will change the possible amount of output for a given 
livi 1 or manpower input or combinations of manpower inputs. 

Hit. functional relationships are something which to my mind quite clearly 
require a health professional lor proper construction. Together, we can try to 
discuss :.omo oi the wavs in which we might treat aspects of manpower planning, the 
elements ot som. models oL the health care delivery process, and alternative 
combinations of manpower utilization as limiting the possible cost effectiveness 
of health can?. rtilizim; the cost-ei fee t iveness criterion stresses that the 
initial qui *tion to be addressed must be the most efficient way in which to deliver 
those health services that are now available. In addressing this question, we can 
determine what slack might exist in the existing supplies of health manpower. If 
wo could provide the level of health care now available with less manpower or less 
highlv skilled manpower than we now use, then we can address using existing man- 
power supplies in ord*r to extend the health care currently provided. 

;1k i i i u ii nt y implications of attempting to assure that simple functions 
arc not uxccutid by persons with high skill levels can be illustrated quite simply. 
If, tor sample, the immediate response to a patient in a hospital were to come 
from tin stnff person nearest, a room from which a call emanates, whether that person 
he a lnimdrvu<'m, lood service employee or whatever, potential cost savings result, 
"j hi emplo/ii. could respond fully to a tall for a bedpan, and could refer more 
complex r- qu<-its to the start with greater training. This procedure might reduce 
the need tor i .l'.N.'s let alone K.W's, whose time is partially dissipated by 
Nuch function*. Interesting problems exist - for certain classes of patients oven 

h rudiment 'jrv j ■.. n p Jre a bedpan provision mav require skilled staff. There 
ac- .w> po * ~ t !* t I 1 1 i e s ioc identification oi siith cases, which might permit 
di ftVrt nr t-i 1 treatment. Thinking about -uch an alternative nay enable us to 
contemplate a r irm. o\ iuc r^M. in efficiency which may result from utilizing 
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as hospital stait, persons who are currently viewed as totally tangential, but who 
happen to be on location in wards on a regular basis. Thinking along these lines 
const i tutes the development of alternative health care models. 

implicit in tne idea of a cost-benci it or a cost-effectiveness analysis 
is the issutnpc ion that one can measure inputs and outputs with a single variable 
that pro v id* * for coup lite consistent v in comparison between two distinct approaches 
to the provision oi care. A physician engages in a broad range of activities in 
providing services. The existing combinatfon oi activities in which a physician 
enga ;es ir parti. illy a f unction of the manpow er and the time constraints that the 
physician now tods. While we might increase the quantity of all of those activities, 
tin 1 resultant increase in quality might fall short of that to be derived from a 
different mix ot activities, involving a lesser aggregate quantity increase. 

Hk re is a problem in taking the mvriad different services or products 
delivered by <i phvsician or delivered by a hospital, and trying to derive a 
consistent measure of what constitutes output quality or quantity. To try to 
measure output, one must have some sort of scheme whereby comparison of intensive 
cart! tor a hi art attack victim with the performance of a tonsillectomy, is possible* 
Ifow many tonsillectomies equal 3 single reaction to a cardiac ari'est? This is the 
problem that must be .iddressed. Ore might be able to come up with some data on 
cost or inputs that go into 3 tonsillectomy and the cost of the inputs that go into 
responding to a cardiae arrest. Next, one might be able to say that, since it 
costs, sav, 17 times as much to respond to a cardiac arrest as to conduct one 
tonsillectomy, one cardiac arrest response is equivalent to 17 tonsillectomies. 
Such analysis simply looks at the cost of the inputs in so far as they are measure- 
able. What is the value of the output? We still do not know. If a tonsillectomy 
is something t;*at sinply makes it easier for people to breathe and is in no way 
critical, whili- responding to a cardiac arrest keeps an individual alive, then the 
tradeoff is between 17 people, breathing easier and 1 person breathing at all. I 
don f t know quite how vou handle that tradeoff. T suspect that the major problem 
in trying to do plnnnin^ in the health field is the absence oi a coherent value 
system thnt can be applied to the analysis of such alternatives. 

Fur example, it vou assume that the cardiac arrest response is something 
that is provided to an individual over age 65 (We're intentionally picking someone 
who is M no longer productive/ 1 ) and you assume that the tonsillectomies are all 
administered to children who have not yet entered the work force (and who, because 
some ot them mav be more productive having had the tonsillectomies than they would 
have been in its absence), then you look at the picture from a point of view of the 
contribution ot health services to national productivity. Such an evaluation would 
clearly favor the tonsillectomies. Hut is that necessarily a desirable value 
system.' Alternatively, I might suggest that the individual who has the cardiac 
arrest retired live days previously, after over 40 years of productivity in the 
American economy. l)o you want to deny him his reward of leisurely retirement? 
That is in essence what vou're doing by not responding to his cardiac arrest. 

I suspect that, until some of these value questions begin to be answered 
bv the societv, you are faced with a situation in which coming up with a consistent 
basis for eomp.irahi lit v is virtually impossible, u becomes a matter of the sub- 
i.Ttiv*' 'indent of tie ;in:ilv*:i in n parliiular instance* Activity analysis might 
.ivoiu iotn- oi iiit s.« ir>r.ues. ihere remains, however, the question of to what extent 
thi activities envied in today are a function of the existing mix of health man- 
power nnd the existing pattern of cost. Given the patterns of geographic distribution 
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of certain types oi medical expertise, we might apply some transportation and 
communication technologies that could allow us to use manpower far more efficiently. 
So if wv Just look at the existing activities and the existing allocation of effort 
and -'is suite tluit we want to increase this, but not tamper with the mix because we 
don't kno how to tamper with the mix, we again miss the boat* Apparently, cost 
benefit analysis is very usctul: it defines the problem so as to make it quite clear 
that solutions are unavailable* Therefore, we can all go home. 

t'nfortunatel v we have to come up with some solutions and fortunately 
there are, other insights from cost benefit analysis that provide more useful infor- 
mation. Last night, Dave lloover made reference to the fact that with the data 
problems and the various conceptual problems that we have it is very possible that 
the only tiling that we can do at this point in time is try to sequentially solve 
relatively small problems. Perhaps we can start to get some sort of physicians 9 
aide, program goin^, and then move on to something else. When you get pediatrics 
nurse-prae tit ioners and nurse mid-wives and the like, you experience gradually 
changing work patterns. Now this is perhaps the only way in which the change can 
be brought about at this point in time, but I do think that we 1 d better look at 
the dangers ot assuming that this constitutes a logical progression. Here, cost- 
benefit analysis may help us* 

One particular ehange in the permissible role for an individual with a 
given level of education end training, let us say the extension of the R.N. into 
a pediatrics nurse-practitioner, changes the possit ? task assignments for a 
physician's assistant type A. This assistant, a sort of a lower level M. D. , might 
actually take over a great deal of the pediatric work of a given general practice. 

If there exists a pediatric nurse-practitioner in that practice, then the 
pediatric tasks will not he within the scope of the physician assistant. Moving 
sequentially, therefore, can be seen to change the possible roles for the next type 
of new manpower, or the next type of change in manpower assignments that will take 
place. It is, therefore, important to think about what's happening in terms of 
long-ran^o time, horizons, as the various sequential steps are taken. I am, of 
course, leading gradually into the incredible problem of time -phasing in trying 
to raovt* from the existing health services to some future state that is deemed 
desirable, and to the concomitant mix of manpower for some point in the future. 

If one new manpower type is introduced today as an expedient response 
to the politics of the various professional associations concerned with the health 
area, this shift may actually lock us into moving in a direction that, in terms 
of objectives for the year 1980, is highly undesirable. The implications over 
time of this kiad oi sequential move are very tricky and must be incorporated 
in decision making. Another way in which these sequential steps might be dictated 
is in terms of training time. The different patterns of training time currently 
constrain the rate and the paturn with which we can introduce new types of man- 
power or new combinations of manpower tasks * Training time is thus a constraint 
on the range oi alternatives available. 

WV f r<' basically faced with two problems, or.e of which is the provision 
~ health care today and in the immediate future in the most efficient and 
efficac i mis manner possible. The other is the problem of the more distant future, 
say beyond the amount of time required to greatly change the number of M.D* f s 
such as 8 to 10 years. This future horizon may be viewed as a date at which 
virtually any health manpower supply mix is possible, given itssncdiate action. 
<W< run into a problem onlv if we want to, tor example, quadruple the number of 
phy.iii inns. For that additional lead time is required for the medical schools 
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to engage in their capital expansion before they can produce that number of M.D.'s) 
So we have the immediate future, within the next S years, and the distant future, 
which is 10 wars or mon awiy. There are manv types of manpower which could be 
trained over the next b years ind who could become active in the transitional period 
from 5 to 10 wars hence. We need to look at a sequential pattern but within a 
broader time frame. The inane diate problem is improving health care as it exists 
today and more efficiently using the manpower that is available today followed by 
a transitional period as we start to move towards the patterns of manpower and task 
allocation which will be evolving in the future. The final segment of the pattern 
is the targets which become possible starting sometime around 1980*1981* This 
timetable assumes that changes started yesterday. 

Time is a critical type of problem. I understand that there f s a shortage 
of nurses in hospitals. I also understand that there are at least as many 
registered nurses in the state of Pennsylvania who are currently not practicing 
as there are practicing. Well, we've got an inroediate problem there. How can 
we get the nonprac t ic ing R.iN.'s to start pare t icing again? That might be the 
immediate issue which could be addressed. To ray mind this issue is not one of 
health nun power planning. Planning is something that makes reference to changing 
potential future supplies, not just current possible supplies. However , in looking 
to the future, one must address the question of whether or not we can get some of 
those R.N.'s to start working again to lielp us through that transitional period 
There exists the possibility that those "retired" R.N.'s have not worked for so 
long that to get them active again will cost too much money. Questions must be 
addressed; how long does it take to get them active again and how much does it 
take in t^rms of cost.' These costs must be contrasted with those associated 
with no reactivation. The latter alternative may, implicitly, reflect lower 
quality health care over the minimum period required for training of new personnel. 
The result of the tradeoff is unknown. 

I could talk nbout my unorthodox ideas about utilizing general hospital 
staff. Itoin^ so would generate a focus on the costs and benefits of hospital 
personnel policies- Alternatively, we might analyse the cost-benefit ratio 
associated with <*ach year of an M.D.'s training, or of educational policies for 
health manpower in genera 1 r Any examples, however, require a return to another 
question; Wluit is the health manpower thing? What are we planning for? Are 
we planning tor hospitals: Are we planning for public health? Are we planning 
for increasing the utilization of preventative care? This objective implies a 
configuration of manpower that is completely different from that which envisions 
a future in which preventative care, because of manpower shortages, is something 
that can't be indulged, cin*t be engaged in. The way in which the objectives 
are phrased is critical and very clearly involves some assumptions as to what 
is possible. You must have your own mental picture of what that evolving future 
or the desirable future is to begin to plan to create that future. 

The very Met thqt you have a picture of the future inevitably affects 
the w;iv in which you classify dutn and thus, the type of projection you end up 
rn.iki.nK- And, if you will, the assumptions you start out with will end up 
affectin4 (! will not go ho far as to say fully determining) your final product 
in terms ot your t tn<i ! plan. Tables f and IT are illustrative in this regard. 
Thr variables indent i fieri r*»fli-ct mv vipws of the problems and limit the possible 
scopf ot in;iivsf- <wn i>< fore .oh Junctional relationships are ispecilicd. 
You could not pl.in coherently with the huge number of variables presented in the 
tabKs in practice, restriction of the number of variables considered salient 
would I urtlu r t on^irun the r;ing<- of possible planning outcomes. 
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I saw a study of the patterns of remuneration of hospital manpower which 
identified 73 different types of manpower and subclasses within that* Table I 
exhibits a much smaller number of types of staff because I've tried to simplify. 
Now it may be that I engaged in an oversimplif ication. I may have made distinctions 
that do not seem to be important. Criticize my construction of variables and 
derive alternative*. This brainstorming is part of the planning process. What 
seem to be tenable assumptions and what assumptions appear implicit in the way 
in which Table 1 identified variables' Consider the following proposition: 

"Hasicaity there's no distinction between volunteers and 
the types of things that they might do and what a paraprofessional 
in a hospital might do. Assuming that the volunteer has been 
around a particular ward for 1,000 hours of volunteer time, that 
volunteer is at least as capable as any paraprofessional. 
Possibly more so depending upon how long the paraprofessionals 
been around." 

What assumptions are inherent? Are they tenable? What are the manpower 
utilization implications? Might not all non-specialized personnel on wards on a 
transitional basis provide routine help with meals and bedpans and the like? They 
may require rudimentary training. Training does not have to take a long and 
extensive period of time Overspcciallzed personnel are costly, especially in 
the context of manpower shortages. Consider the variable labeled ^UA in Table I; 
qualification criteria for service, maintenance, housekeeper and other non- 
medical personnel, especially as regards formal education and on-the-job training 
requirements. The whole question is whether or not some of this type of personnel 
might get very rudimentary training that might permit them to pick up certain 
types of tasks. The unionization constraint is very clearly potentially present. 
One cannot assume unionization away in model building, but one can ask a question. 
What is that unionization really costing us in terms of union delimitation of 
tasks/ What is it doing in terms of requiring us to have three R.N. f s or three 
L,P # N # f s, etc. where two might do, and where for a vast majority of their time, 
the personnel find their skills under utilized? Throughout the whole health 
care field you do not see optimal utilization of manpower in health care 
delivery. A ward staff is headed by an R.N. who, among other things, maintains 
the medical records, but must she maintain the records? Are you really utilizing 
his or her skills and abilities 40 hours a week, or whatever that individual 
happens to work? I'm not suggesting that the hospital staff is not busy. The 
question r'm asking is relative tc the training and skills they have and whether 
they are utilizing that skill most of the time. The answer to that, I think, 
is ambiguous. 

The final point I wish to make today is that certainly, quantative 
analysis oi some variety is going to take place in any health manpower 
analysis. However, it's highly unlikely that the person engaging in that 
analysis, at this point in time, is going to be a person with an extremely 
high-level quantative bunt. The economist or management person conducting 
that analysis must bo certain the assumptions implicit in his analysis are 
clearly spelled out to the health care planning personnel who will use that 
analysis. Thesf assumptions then become one of the critical things which must 
be watched in terms of the way in which quantitative analysis is used in policy 
planning for manpower dove iopment * 
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Cost-El toe tlveness Analysis of Hospital Staffing Policy and the Patterns of Work 
Assignments to Stall 

Distinctions Antony Types of Hospital Stall and Others Who Provide Services in 
a Hospital : 

MD1 » Internes, Residents, House Staff, 

MD2 « Radiologists, Pathologist, Anesthesiologists, Other Specialists. 
MD3 = Hospital Associated MD f s, treating Individual patients, 

RNl * Staif Keglstered Nurses. 

RN2 * Specialized Registered Nurses (OB, 0R f Nursery, Coronary Care). 

LPN * Licensed Practical Nurses (licensed either by exam or waiver). 

Ml' = Medical Technologists (whether licensed or not). 

PP « Paraproiessional (nurses aides, orderlies, etc.)* 

HK * Housekeepers, and other Maintenance Staff. 

WMS = Wan! Record Keeping and Managerial (non-medical) Staff. 

XX ■ Other Hospital Personnel (transient on wards on specific business). 

VIS » Visitors (Family and Guests), and Parents sleeping In on a Ped. Ward. 

PTS ■ Patients (who must be admitted to, to varying degrees, being capable 

of helping themselves or each other). 
VOL * Hospital Volunteers (who are directed to tasks by the hospital). 

Physical Characteristics and Requirements In a Hospital or on Wards 

(Some of these variables can be clearly seen to be primarily relevant 
only with respect to the measurement of characteristics of single ward.) 

RMS 3 Number of Rooms. 
BED * Number of Beds. 

AVT = Average elapsed time for a fast walk from (the nearest) nursing station 
to a patient. 

MXT * Elapsed time tor a fast walk from (the nearest) nursing station to the 
farthest patient. 

LGR = Maximum Permissible Lag in Response by an RN or MD to a patient's call. 
LGL ■ Maximum Permissible Lag in Response by some ambulatory person to a 

patient's calK 
WRD * Number of Different Wards in the Hospital. 

ORS ■ Number of Different Operating Rooms, including Delivery Rooms, in the 
Hospi ta 1 . 

Patient Care Need Variables in Defining Manpower Needs and Utilization Patterns 
(Many of these variables reflect data which would be collected for the 
hospital as a whole and each of the wards individually, although some 
would clearly not apply to certain types of wards.) 

TAA * Total Annual Admissions. 
MDA * Median Daily Admissions. 
STA = Median Patient Stay (in days). 

RPO * Percentage of Admissions which are Routine Pre-Operation Cases. 

TER = Percentage r>£ Admissions which Turn Terminal on the Ward or In the Hospital. 

AXE * Total Annual Trauma or Emergency Admissions. 

EQ(l>- A I Lit. »i DiiKTu-nt I"ypv«. ot Rapid Response Equipment Needed for Patient 

calls, and skill requirements for their use. (1*1. . I, for I different 
types ot such equipment and associated skill requirements.) 
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Variables and L\jti»nlial Constraint* which are Largely Subject to Hospital 

Administration Di scroti on. 

(Some of the variables below, as indicated by a apply to the different 

persons found in a hospital, as distinguished in the list of staff categories 
and other persons in a hospital.) 

VHR * Visiting House permitted per day (for hospital as a whole, and for wards, 

private rooms and other exceptions). 
RGS* m Regulation* guiding permitted medical or medical-related activity by 

volunteers, visitors, staff categories, etc#* 
MON * RiKnii Cost and Other Hospital Charges, and the differentiations for a variety 

oi special services rendered. 
QUA* * Qualification criteria for service, maintenance, housekeeper and other 

nonmedical personnel, especially as regards formal education and on-the-job 

training requi rements.* 

Other Factors and Constraints on Staff Utilization and Task Assignments. 

(Ail of these variables reflect application to specific categories of 
personnel; lor that matter the source of the constraint may vary from 
one group to another, with union regulations, professional codes, and 
the like.) 

AVL ■ Availability oi Different Types of Manpower 

PAY * Rates of Pay (minimal and ranges) for Different Types of Manpower. 
PRF * Professional Association and Union Rules, Regulations and Policies 

Governing Manpower Utilization (including regulations protecting 

their professional prerogatives and privileges). 
LEG ■ Le^aL and Regulatory Agency Constraints on Manpower Use and Staffing 

Patterns. 
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TABLE U 



Cost-Ef tectiveness Analysis of Manpower Development and Utilization Patterns in 
Provision of Public Health and Ambulatory Care 

Distinctions Arttonu Kxtont nml Possible Types of Personnel who may be Used in the 
Provision of Public Health and Ambulatory Care. 

MDi * General Practitioner or Internist. 

MD2 ■ Specialist, including General Surgeons. 

RXl * "Typical" Registered Nurse, with no advanced or special training. 
RN2 = Public Health Nurse. 

RN3 « Nurse Practitioner (as in Pediatrics). 
PHR * Pharmacist, attached to some "drug store." 

LPN « Licensed Practical Nurse, norma il attached to some MD's Office. 

>IDW * Midwife (with variable skill levels, but assumed to be an adjunct to some 

obstetric practitioners, and attached to a hospital or clinic with delivery 

facilities.) 

tAl = Physician's Assistant, trained in preliminary diagnosis and with some basic 

skill in therapeutic care (knowledge of medicinal alternatives.) 
DA2 « Physician's Assistant who is a specialist in the provision of some form of 

therapeutic care which requires extensive pracitioner tiae to deliver. 
DA3 ■ Physician's Assistant, with no independent judgment training, but capable 

of executing a broa*! range of basic tasks under supervision.. 
REL « Family Member or relative o£ a sick or hurt individual. 
FAD = Person knowing rudiments of first aid and available to a sick or hurt 

individua i . 

AMP* ■ Ambulance Personnel, assumed to have something beyond basic first aid 

knowledges. 

POL - Police and Firemen, who have attended some training classes. 

Critical Physical Limitations and Variables Affecting Manpower Utilization. 

(vfhila the context of health manpower planning may be state or nation-wide, 
some smaller locaticnal foci will be required, i.e.: counties or regions 
within states. Most of the variables identified below would have to be 
measureablo for both county and larger areas.) 

POP = Population of the Area. 
PD ■ Population Density in the Area. 
AGE * Age Distribution of the Population. 
HSP ■ Number of Hospitals in the Area* 
CLI * Number of Clinics in the Area. 

TVL * Average Travel Time (surface travel) from (nearest) hospital, clinic, or 

MD f s office to home of potentially sick person. 
PTR * Average Travel Time from Patient's home to (nearest) hospital. 
MXT * Maximum Tolerable elapsed time before emergency cases get medical treatment. 
TND * Population Trends in the Area, by age groups. 
DST = Number of Drug Stores. 

Constraints and Possibilities Associated with Mobile Equipment and other Physical 
(non-human) Inputs to Medical Care Delivery. 

MXR * Number of Mobile X-ray Units. 

>tfw: - Mtmiber of Mobile Itfignost ir 'nits, offering rudimentary therapeutic treatment 

in addition to diagnostic service and referrals. 
FLY = Number of Helicopter or other extra-rapid transportation systems for critical 

cases and emergencies* 

COM = Number oi* communications facilities associated with mobile units for transmission 
ol Internist Ion to specialists who can provide diagnoses and treatment instructions. 

EMC bO 



TABLE II (Cont.) 



Further Population Characteristics and Factors Associated with Professional and 
Legal Regulations which Constrain or Facilitate Alternative Manpower Utilization 
and Health Care Delivery Systems. 

(Variables marked with M * M have components, or separate vectors, which 
refer to the different types of manpower enumerated above.) 

AVL* = Availability of the Specific Manpower Type.* 

PAY* * Minimum Pay per Annum Needed to Retain the given Manpower Type.* 

PRR* ■ Professional Association and Union Regulations of Manpower Utilization, 

both in limitations on expansion of some manpower's assigned tasks, and 

in limiting lower level manpower * s right to execute more complex tasks.* 
LEG* * Legal Constraints, including liability problems encountered in the 

redefinition of manpower responsibilities.* 
TRX 3 Number of Trauma and Emergency Cases per year in the area in question. 
ED ■ General Level of Educational Attainment of Adult Population of the area. 
INC m Median Family Income adjusted to a per capita base for the area. 
INS * Insurance Coverage provisions in the area, which affect the clients' 

ability to pay for sen/ices provided in "unusual" manners. 
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PRINCIPLES OF COST-EFFECTIVENESS ANALYSIS AND 

TIIE1K APPLICATION TO HEALTH MANPOWER PLANNING 



This outline of aspects of cost-effectiveness analysis is gleaned from 
several Federal sources on the subject, with some minor modifications* Cost- 
effectiveness studies are frequently called by other names, some of which may be 
more familiar: cost-benefit analysis, cost-utility analysis, operations research 
or analysis (of which it is but one part), and the like. The use of the term 
cost-effectiveness was chosen for this outline in that the problem at hand, 
although two-fold, and somewhat complex, is very clearly focussed on effective- 
ness of utilization of resources to provide some desired level of services. 
That it, the first part of the problem is the most effective utilisation of 
our existir^ health manpower to provide medical care today, while the second 
question is that of the most effective utilization of our medical education 
facilities to provide* manpower for improved medical care services in the future. 

Cost-effectiveness analysis is a quantitative technique which required 
the construction of some model into which numbers can then be plugged. Inherent 
in any model is some abstraction from reality* However 4 abstraction in and of 
itself does not imply the inapplicability of the results of the model to real 
situations. Although this quantitative analysis will normally require a qualita- 
tive supplement, quantification permits explicit study of the impact of various 
constraints imposed on patterns of manpower utilization (such as the provisions 
of Pennsylvania's Medical Practice Act or guidelines from the Joint Commission 
on Accreditation of Hospitals), and the derivation of the costs or benefits, in 
dollars or altered volume or quality of care provided, associated with such 
constraints. 

Kffort devoted to the construction of quantitative models will high- 
light data needs and possible data inadequacies,, It may be that, in trying to 
determine which member of the physician's health team should execute particular 
functions, the analyst will expose a paucity of data on the explicit skill 
differentials of different members of the team. Hospitals, in trying to plan 
staffing requirements associated with expansions, may find that they have never 
tiro-logged admissions by type of care required in a fashion to permit projec- 
tion of patterns of cases to the cases encov.itered per month or week Is probably 
Inadequate information* the problem may be a matter of the probability of two 
or more such cases requiring the hospital staff's attention at one time. 

Health manpower planning efforts have to be keyed closely to demographic 
data, with regard to population age groupings, migration patterns, and the like. 
The economic base of a locality or county may be extremely important to the deter- 
mination of the possible types of medical care available. Given the financial 
constraints, some optimization should be possible, but, in the absence of the 
constraints, no reality-keyed planning is possible. Therefore, cost-effectiveness 
techniques, while they will never provide pat answers, will help for us the 
attention of planners on the myriad variables which may be included in the analysis. 

The real problem in cost-effectiveness analysis is not t-he identification 
of possible variables for inclusion in the model, but rather ti*e determination of 
which factors may be effectively ignored. For example, there is no question 
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but that the medical school attended by a physician and the locales in which 
internship and residency were served are variables affecting his skill in 
different areas of his specialty in medicine* However f this skill variation is 
so small compared to the difference between a pathologist and a gynecologist 
(or between any other two specialties), that it might be safely Ignored in the 
construction of a cost-effectiveness model* Distinguishing between the skill 
capabilities of hospital para-professional staff and volunteers who have served 
beyond, let us say, 1000 hours, is difficult, yet the distinction may be critical, 
in terms of hospital *nd physician liability provisions in the lAw, and other 
forms of constraints. 

Examples of the logic and insights from application of cost effectiveness 
have been provided in the discussion above; the principles enumerated below are 
intended to assist decision makers in structuring problems for cost-effectiveness 
analysis* 

COST EFFECTIVENESS ANALYSIS 

1* An analytical activity, that is, a rigorous discussion of facets of 
a decision, should be an important part of any planning process* 

2* Cost -effectiveness analysis provides for che examination ami compar- 
ison of alternative courses of action that might be taken to achieve specified 
objectives for some future time period. Not only is it important to examine all 
relevant alternative? that can be identified Initially but it is also important 
to design additional ones if those examined are found lacking. The invention of 
these new alternatives is one objective in considering Health Manpower Programs* 

'i* The primary purpose of cost -effectiveness analysis is usually not 
to make the decision, but rather, to sharpen the Intuition and judgement of you, 
the decision makers. Identification of the relevant alternatives and clarifi- 
cation of their respective implications are of prime importance* This type of 
formal analysis can never , however, successfully supplant the importance of good 
judgement. 

4. In a long-range-planning context, the following are some of the 
major considerations involved in doing a cost-effectiveness analysis: 

Proper structuring of the problem is a 11 -important. 
The analysis must be addressed to the right questions* 

4 

In making comparisons, an appropriate analytical 
framework must be used. For example, for a specific level 
of accomplishment of some given objective, the alternatives 
may be compared on the basis of their estimated economic 
resource impact; or (vice versa), for a given budget lr.vel, 
the alternatives may be compared on the basis of their 
estimated contribution to objective attainment* 

It is usually necessary to construct a model (either 
formal or informal) to be used in the analytical process* 
Here the main purpose is to develop a set of relationships 
among objectives, the relevant alternatives available for 
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attaining tin- objectives, the estimated cost of the alternatives 
and t" v trnau-d -.rtility, or attainment of the aggregate objectives, 
for each nf the alternatives. (Explicit statement of the 
ah a*, trap t ions inherent in the model is critical to its proper 
utilization as a-i abstraction from reality.) 

r'uortdintv mnst be faced explicitly in the analysis. 
A variety of techniques «ire available for treatment of the 
problem <*f uncertainty. 

Although ir 'implicates the analysis because of an increase 
in the number of variables, very often time-phasing of the Impacts 

of" the various alternatives is a requirement. 

Since the model is only a representation of reality, it is 
di'sirable to do some validity checking of the analytical proce- 
dure: e.g., tan the model describe known facts and situations 

reasonably wd 1 

Whil* cost effectiveness analysis stresses the use of 
quantitative metKMS, the analyst should not hesitate to 
s'ipplewnt Ms q"*nti tntivc work with appropriate qualitative 
analysis. One vnt originate effect of the application of 
quantitative techniques to decision processes lies in the 
tend 1 icv to ignore factors not included in the quantified model. 



COMMON* lUXIUCTKRISTltS : 

1. The systematic examination and comparison of alternative courses < 
action that mi^bt be taken achieve specified objectives for some future time 
period. Beyond the alternatives that can be identified initially, the analyst 
must try to design additional ones if tl\o?2 examined are found wanting. 

2. Critical examination of alternatives typically involves numerous 
considerations; but the two main ones are assessment of the cost (in the sense 
of economic resource cost) and the utility (the benefits or gains) pertaining 
to each of the alternatives being compared to attain the stipulated objectives. 

K The time context is the future (often the distant future—five, 
ten, or more years.) 

Because of rhe extended time horizon, the environment is one of 
uncertainty (verv often great uncertainty). Since uncertainty is an important 
facet of the problem, it should be treated explicitly in the analysis. 

>, I'sually the context in which the analysis takes place is broad 
and the environment <*<ry complex, with numerous interactions among the key 
variables in the problem. 1Mb means that simple, straightforward solutions 

are the t * < pii xr ruV r th.m tlu. rule. Furthermore, the more complex the 
reality, the- greater the* 'Jt-grce of abstraction in the model, and the more 
tentative ar* % the quantitative outputs. 

(> w Ul i!«» r nnti: ui f • methods of analysis should be used as much 
as possihli , l^i -»m;u ol iffmr * nnd 3 above, purely quantita'/vo \ ork tu'tj.t 

c «4 
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often be heavily suppler nted by qualitative analysis. Seme mix of qualitative 

and qua:M i f ..i . 5 *o ^n^ly.-'i? ■..•ill iioiv.nl I y bo required for a balanced assessment of 
alte rnatives. 

?, Timeliness is important:. A careful, thorough analysis chat comes 
six months after the critical time of decision may be worth essentially zero, 
while a less thorough — but thoughtfully done — analysis completed on time may 

be worth a uroat de.i1. 



alti;rN;\tiv:: analytical frameworks : 

1. rixod utility approach For a specified level of utility to be 
attained in u'e accompli shme nv of some given objective or group of objectives, 
the analysis attempts to dntermine that alternative (or feasible combination or 
alternatives) lively to achieve the specified level of utility at the lowest 
economic cost* 

2. Fixed budget approach For a specified budget level to be used 
in attainment of s^me given objective, for group of objectives, the analysis 
attempts to determine tVat c? 1 ter lative (or feasible combination of alternatives) 
likely to produce the highest utility tor the given budget level. 

IXTRODl!i:lXc iiXCKKTAINTV : 

Since most really interesting and important decision problems involve 
major elements of uncertainty, a cost-benefit analysis of such problems must 
provide for explicit treatment of uncertainty. This may be done in numerous 
ways. 

one oi yuur major concerns with this problem will be with uncertainty 
about the demands dor different types of health services in the future. The 
following types of analysis may prnve useful: 

Sensitivity Analysis « Suppose in a given analysis there are a few 
key parameters about which the analyst is very uncertain, Instead of using 
''expected values 1 ' fo^- :Leso parameters, the analyst may use several values 
(say, high, medium, and l'*v) in an attempt to see how sensitive the results 
(the ranking of the alternatives being considered) are to variations in the 
uncertain piramefers* (For example, the demand fur M.D.'s may be a partial 
function of i !ie nunbec of illnesses against which infant innoculation is a 
successful iM-L.-rrnes The number of such diseases may be varied*) 

Ci n Lin^e-iry Ang !ys i s — This type of analysis investigates how the 
ranking of the alter latives under consideration holds up when a relevant change 
in criteria for evaluating the alternatives is postulated, or a major change 
in the general envir<«*inie<it is assumed, (For example hospitals may be located 
in towns \ end B, and the effects «*f a clinic operating in town C might then 
be of ir.vere^t • ) 

A Vy r t i y r i Ai ia 1 is — Suppose that in a particular planning decision 
problem flu .»eut« r.*1 1 v accepted in!ulti* f e judgement strongly favors alternative X# 
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However, the analyst, feels that X might he a poor choice and that alternative Y 
might b«« preferred. In p«-«r: v«nuin>, an analysis of X versus Y, the analyst may 
choose deliberately to resolve the major uncertainties in favor of X and see how 
Y compares under these adverse conditions. Tf Y still looks good, the analyst 
has a very strong case In favor of Y. 

Creation of a New Alternative — Hie three techniques listed above are 
useful in a direct analytical sense. They also contribute indirectly. For 
example, through sensitivity and contingency analyses the analyst may gain a good 
understanding of the really critical uncertainties in a given problem area. On 
:he basis of this knowledge he mighr then be able to come up with a newly designed 
alternative that will provide a reasonably good hedge against a range of the more 
significant uncertainties, (in this context, some conventional constraints on 
manpower utilization and tasks might be assumed away and new alternatives thus 
developed. Tf the new strategies are sufficiently superior to the existing 
alternatives, a strong case against conventional constraints on health personnel 
use is developed.) 



TIME IX THE MOPEi ; 

More likely than nor, the particular problem at hand will be posed in a 
dynamic context with time, explicitly included in the model. 

Perhaps the most ibvious case in the context of health manpower planning 
is the role of time as a constraint on the provision of new health manpower. 
People currently entering medical schools, for example, will not become independent 
practitioners for at least six years, and, in the case of some specialties, much 
longer elapsed time periods. Tf the problem under consideration Is cast in terms 
of the provision of health care services five years hence, a major increase in 
the number of practicing physicians is simply not a feasible alternative. (Note 
that this last statement implicitly assumes that physicians must be trained 
through the existing syst^mj if a vehicle for training R.N. *s with certain types 
of experience for >t.D. qualification were developed, M.D.'s might be trained 
in less than the six year period.) 

Tn a more general sense, the nature of the problem may be such that 
the costs associated with different alternatives occur unevenly through time. 
The question then arises whether the decision maker is or is not indifferent 
cor-.eming time preference, then the cost streams have to be "discounted" 
through time. This is a process of reducing all future costs to a "present 
value" by allowing for inflation and other time-related influences. 

Tt should be pointed out that the analyst pays a price for introducing 
time explicitly into an analysis i 

1. It complicates the analysis by increasing the number of variables 
and hence the number of calculations. Tf we put time in, we may have to take 
something else out. 

2. As implied above, it complicates the selection of a criterion for 
evaluating alternatives: solution X may be better for 1975 and worse for 1980; 
solution Y mav be just the reverse. 
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TESTING MODKL VALID IT Y : 

In the preceding paragraphs we have discussed building the analytical 
model* "exercising" the model (sensitivity and contingency analysis)* etc # 
Since the model is only a representation of reality, it is essential to also 
include some checking to see if the analytical procedure used is a reasonably 
good representation* within the context of the problem at hand. This is 
difficult co do* especially in dealing with problems having a time horizon 
five* ten* or more years into the future. 

In general* we cannot test models of this type by methods of "controlled 
experiment." However, the analyst might try to answer the following questions: 

1. Can the model desirable known facts and situations reasonably well? 

2. When the principal parameters involved are varied* do the results 
remain consistent and plausible? 

3. Can it handle special cases where we already have some indication 
as to what the outcome should be? 

4. Can it assign causes to known effects? 

The confidence with which the analyst can answer "yes" to all these 
questions is a measure of the reality-reliability of his model* 
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THE EFFECT OF INDUSTRIAL ENGINEERING ON HOSPITALS 
AND IMPLICATIONS FOR REIMBURSEMEOT 

Harvey Wolfe, Ph*D* 
Associate Professor of Industrial Engineering 
Operations Research and Systems Management Engineering 
University of Pittsburgh 



I hope that this morning I will he able to present to you an alternative 
way to approach manpower problems* I think there are tiro ways to approach man- 
power problems and the first is one that has been discussed quite a bit; that is, 
to increase the supply to meet the perceived demands for personnel on all levels « 
The second is the way that I would approach the problem; that Is, the better uti- 
lization of the resources that we already have* It appears that it's very difficult 
to plan for the future unless we have sane base line in knowing what the people 
whom we currently have as resources are able to do f can do and for us to know how 
many of these people we have as input into the system, I Y d like to describe for 
you what industrial engineering and operations research in the health services is 
and is all about, because it is quite different from the industrial concept that 
we all learned so well from The Pa Jama Game fifteen yean ago* 

First of all an industrial engineer typically studies man and his work 
place and that covers a wide range of endeavors, times 9 places and so forth* It is 
his objective to determine the most effective way to carry out an individual's 
tasks. I'll say quite a bit more about tasks as we procede because the concept of 
tasks is again different in the health context than it is in an industrial context* 
To differentiate between an industrial engineer and an operation researcher* an 
operations research. ? examines a total system* A system that generally contains 
human interactions making the system extremely complex* He tries to find solutions 
to problems relating to that system by developing mathematical models* solving 
those models and hopefully implementing the decisions that are made* 

Let me try to give you seme kind of a summary of the development of 
industrial engineering and operations research in the health field* In the begin- 
ning* which was about 1953 or 1954* when operations research and industrial engi- 
neering in the health field began by a series of conferences # At that time there 
were several industrial engineers throughout the country who were doing small 
studies primarily in the areas of make or buy decisions; for example* should you 
use disposable gloves or should you clean them* how do you handle linen* etc* 
These types of studies were very closely associated with the kinds of problems that 
were tackled in industry and lest anyone here should say that industrial engineering 
in health didn't really begin in the 1950 v s but was developed by Frank Gilbreth of 
"Cheeper by the Dozen* 91 granted that he did studies everywhere but the real Impact 
took place in the 1950* s* 
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These very simple studies eventually grew to Industrial engineering 
studies of entire systems and the ones that perhaps have been most written about 
are the numerous studies relating to nurse staffing and other studies such as drug 
distribution systems , linen distribution systems and several others that I will 
mention as we precede and describe in a little more detail. This second generation 
of industrial engineering studies is the bread and butter of industrial engineering 
even today. This is where the potential exists for substantial cost savings in the 
hospital environment. The industrial engineering society has a division called the 
hospital division which has over a thousand members, all of whom are actively 
engaged in hospital industrial engineering. Host of these people are employed not 
by individual hospitals, but by what X would call combines such as the group at 
the Hospital Association of New York, CASH on the tfest Coast, some private corpo- 
rations such as the Medicus Corporation which is located in Dallas and Chicago and 
so forth. There are many hospitals who do have, in house, industrial engineering 
functions and these frequently work out extremely well when the hospital can afford 
and support such a function. 

There are really two more phases of the industrial engineering and 
operations research area that have come about. The third and fourth phases are 
really simultaneous phases. The third phase is the application of operations 
research, that is mathematical modeling, to large scale problems. An example of 
this perhaps is the location of regional facilities, e.g., the design of where to 
locate a centralized laundry. Larry Shuman, my colleague in the back of the room, 
wrote a Joctoral dissertation a couple of years ago on Health Manpower. It's 
available from Johns Hopkins University Operations Research Department for those 
of you who are interested. There are a number of studies that have taken place 
and are taking place in the general area of large scale mathematical optimization 
decisions systems in the health field. Finally, the fourth stage and one in which 
this group has no interest ~ I shouldn't say no interest, it is not pertinent today, 
but I do wish to mention it - is the use of operations research techniques in 
determining the effectiveness of medical decisions. And this, of course, you've 
all seen on T # V, in terms of computerized diagnosis. We're all familiar with multi- 
phasic screening and these are all things in which the operations researcher is 
actually getting involved in the medical decision process in trying to reduce the 
need for continued specialization as our enormous growth of knowledge takes place 
and outpaces the ability of any single individual to absorb all of this information. 

Now I think it's pertinent that we examine phase two, the extent of 
industrial engineering studies, because it includes important implications both 
for the determination oi manpower requirements and also for reimbursement of health 
facilities by third party payers and I guess I should qualify that by saying, Blue 
Cross and Medicare-Medicaid obviously the commercial Insurance companies don f t 
reimburse on that basis. The role of the industrial engineer in the hospital is 
basically to impose his techniques and knowledge to better utilize the personnel 
and facilities that exist there. 

The industrial engineer uses three primary measures. The first of these 
measures is louer cost, TJhen I say lower cost I'm speaking of a subsystem, because 
the industrial engineer has no expectation of reducing overall hospital costs; 
however, he does have the expectation of trying to reduce the increase that takes 
place annually in costs. He also considers another of his measures to be higher 
productivity and this basically assumes that the cost remains constant and the 
work that can be obtained from the individual personnel because of better methods, 
better equipment and a more scientific approach in carrying out their tasks can 
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Increase productivity. The third measure is better quality. I mention better 
quality because I'm sure that every tine you hear an industrial engineer speak 
the one criticism one has is, well you can't make any changes because you affect 
the quality of the institution. 1 say to you, don't fall into that trap. There's 
a serious question in my mind of what higher quality means. If higher quality 
means getting a glass of water when you want it, I don't know if we should pay 
for it. Should we provide quality that is in excess of adequate' Hhat are the 
implications of providing quality that are in excess of adequate' If we have to 
utilize our resources, we need to assume from a societal point of view that the 
resources that we have should be used to at least provide the minimal acceptable 
quality care for every individual in our system. 

I did a study several years ago, it appeared in Nursing Resear i in 1965, 
in which we determined what the difference in cost would be for running several 
nursing units based upon providing the minimally acceptable quality, an average 
quality and a highest possible quality. The difference was a factor of three. 
The minimal quality could be obtained for about $250,000 in nursing salaries. The 
highest quality about $750,000 and the average quality about $500,000. Now I'm 
not recommending that we have a minimal quality systems, but I think that all the 
evidence that we have so far has sham that adding additional quality doesn't have 
any measurable effect given the way we currently define quality in terms of parent 
satisfaction and so forth. So I think while we have to consider quality as a 
measure, we have to be very careful about what we call quality and how we use 
quality in malting our decisions. If we can get better quality for the same dollar 
as frequeitly occurs in nurse staffing studies rather than a saving of cost then 
this is certainly a worthwhile objective. 

Let me give you an example of better utilization of personnel and let me 
put this in the context of nurse staffing studies since these are the ones that 
occur most frequently and, in fact, can have the greatest impact. There really 
are only four methods of nurse staffing, The first one is well-known and widely- 
used and that is what I call the "seat of the pants" method. You have a Director 
of Nursing who says we need so many people here and so many people here and so 
many people here and in a small enough hospital this is a very effective method, 
probably the best method you could find. A real problem occurs when the size of 
the hospital increases and the Director of Nursing or whomever's doing the staffing 
for the facility can no longer handle all the information that's available. Then 
she has to go to one of the more rigid systems. The one that is extremely popular 
is the use of some fixed ratio, some constant like 3.5 nurse hours per patient day 
or something of this type. I can only classify this kind of a system as being a 
remnant of the Middle Ages. It takes advantage of no information whatsoever 
except that somebody did a study one time and came up with some number as being 
reasonable. This number does have meaning and importance, but not used in the 
context of staffing. There really are only two viable ways of staffing nursing 
units. One is to kei p the patients where they are and to move the nurses and the 
other is to keep the nurses where they are and move the patients. If you keep 
the nurses where they are and move the patients, we call that progressive patient 
care. Progressive patient care works very well if you've tailored your facilities 
to accommodate progressive patient care. If you're working in an existing facility 
where you can't very well move the walls and accommodate the facilities to pro- 
gressive patient care, it doesn't work out very well. In such cases you have to 
go to the second systeti which is commonly called "variable staffing" or controlled 
variable staffing. This technique works reasonably well also. It's used in most 
of the sophisticated health facilities in the country. 
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There are many techniques available for determining what the variable 
staffing should be. The original study by Connors at Johns Hopkins in the late 
1950*3 is the system upon which most methods now used are patterned after. These 
adaptations require a great deal of work in terms of determining what the parameters 
are and how to set up the system. Recently I worked on a project which I'll describe 
in detail later, in which we did a nurse staffing study using subjective estimates 
rather than gathering real data. All we did was very carefully construct a format 
for the nursing personnel to tell us exactly how many and what kinds of personnel 
they needed in order to accomplish various tasks. This system can be implemented 
in a hospital in five weeks. It's a very very quick system. No, it's not as good 
as a system where you work out every number in detail, but it's an effective system. 
And in the hospital where we did the study, it saved that hospital, a 200 bed 
community hospital, approximately 0 01,000 a year in nursing salaries because of the 
mi::, not the numbers of personnel. This saving was achieved because prior to the 
study the ratio of various kinds of personnel within the nursing unit had no 
bearing whatsoever to the tasks that had to be carried out. How as long as I've 
talked about tasks again, let me make very clear what I mean by task, A task in a 
nursing context is really a function. It's something that the nurse does. We 
knot; that these tasks are highly variable. Nursing tasks are not similar to those 
of the guy who is working on a drillpress where he knows that every ten seconds if 
he lifts his am and pulls down, something's going to happen, moreover he knows 
that the ne::t time he's going to do the task, it's still going to take ten seconds. 
In the nursing situation things can take very short or very long periods of time. 

We did an experiment about two years ago in developing factors that affect 
quality of nursing care and this experiment consisted of placing a closed circuit 
television system in a patient's room with a switch such that every time any hospital 
personnel entered the patient's room we had a complete video tape of exactly what 
took place. lieanwhile, if nobody was there nothing was recorded on the tape. In 
order to evaluate all of the patient care that was taking place, all we had to do 
was look at a tape that took an hour and a half thus eliminating the need to use 
highly trained people to sit there and watch 24 hours of care in order to get an 
hour and a half of meaningful information. Furthermore, we could have a whole 
panel of qualified people examining the tape and seeing the exact same thing from 
the same angle, something that does not occur when you use human observers. It 
was kind of an interesting technique and we derived all sorts of information from 
it. 3ut one thing pointed out quite clearly is that things never occur the way 
you expect them to occur. The patient was extremely obese and we think in time 
study terms that giving a patient a bedpan takes some figure like 2G.3 seconds. 
!Jell it took 25 minutes to get this lady on the bedpan, it required several person- 
nel, and ic was an extremely complex task. So I use this example to caution against 
thinking of tasl.s in the common context of industrial situations. The reason we use 
tasks is to get estimates, !?e don't expect the task to occur in the same time 
interval each time, but if we find that a bed bath takes a certain amount of time 
on the average, we can utilize this information at a later stage* 

Now this brings up the question, can industrial engineering programs be 
effective' During the past year we conducted a very interesting experiment under 
contract from the Federal government in which we tried to tie in industrial engi- 
neering with incentive reimbursement . I don't know how faniliar you all are with 
the term incentive reimbursement. This is a beautiful name. You know I'm not sure 
what it means except that it's one of the nicest names we've come up with to 
associate with any area of study in a long time. Incentive reimbursement basically 
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means chat you provide the hospital with a financial incentive for performing the 
job thai: it probably should per fore anyway. This is a methodology that has been 
tested in industry and it is quite effective. 3ut there's a big difference. In 
industry your motivating an individual. You're saying to the manager of a corpo- 
ration if your company makes $25,000,000 profit we'll give you a million of it or 
47, and the corporation executive really pushes quite hard to get his million 
dollars. If you tell a hospital, we'll give you a million dollars, they don't 
know who gets it and they don't know what to do with it. If they got the money the 
chances are they'd put it in some kind of equipment that would increase costs for 
next year. So it's a very difficult concept to try to determine what motivating 
a hospital really is. 

We came out with one system that was totally unacceptable but certainly 
would be the greatest motivator we could find and this is that the administrator of 
the hospital gets 50% of the difference between projected costs and actual costs 
for the year. This would mean that some administrators would get a half a million 
dollars a year, but we think it would be very effective. Unfortunately our society 
can't accept any of these systems and since it can't we've studied other kinds of 
incentive systems and I'll try to discuss some of these this morning. 

The project th*t we worked on was probably the first real experiment in 
seeing whether incentives could motivate a hospital if given in dribbles. Our 
task was to select three hospitals, place an industrial engineer in each of the 
three hospitals and then based upon the savings that could be generated in these 
hospitals, pay these hospitals an incentive. The incentive was calculated in the 
following way. Ue included only real savings, that is if you sag I need another 
pharmacist and the industrial engineer says you don't need another pharmacist, 
that's not a savings. The only way you have a savings is if you have a reduction 
in the payroll or materials or equipment costs of the particular unit. It had to 
be a real proven implemented savings. We took the total amount of that savings; 
let's say the savings was $100,000, their Blue Cross patient days in that hospital 
were approximately 407,, then we would say that 407. of that $100,000 were savings 
to Blue Cross patients and therefore that $40,000 should be part of the incentive 
system. Ue took the $40,000 and we hypothesized that the hospital should get half 
of it and our subscribers should get half of it. So we would pay the hospital 
$20,000, as a bonus over and above their regular reimbursement, for achieving 
and implementing savings. Ue also wanted I fed i care and Wedicaid to join us in this 
■ ..p^H nenU since together with Blue Cross these orgnizations cover C57. of the 
total hospital days in Western Pennsylvania, thus incentive would have been more 
powerful. Unfortunately they declined on the basis that they would get the 
savings anyway and they didn't have to share any of it. We had serious arguments, 
but they, having the money, won. At any rate the industrial engineers were placed 
in the hospitals. 

The hospitals were selected such that we had a university hospital, a 
metropolitan community hospital and a non-metropolitan hospital. The hospitals 
were not the highest cost hospitals in the area. They did have, through an index 
that we created, certain characteristics that made us feel that they would have 
reasonable potential for substantial savings. Ue placed industrial engineers 
in these hospitals for one year - let me say that we did not have very highly 
skilled industrial engineers because the one year restriction on time made it very 
difficult to acquire the kinds of people you'd really like to put into these 
systems. We were fortunate, however, in getting a supervisor for these people, 
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a guy \;ho che treel: before had retired at the age of 65 from U.S. Steel as a top 
notch industrial engineer and at 55 and three weeks was just as competent as he 
was the week before* lie supervised our people and he really did a marvelous job 
in giving them the expertise they needed to really implement studies. The areas 
that were studied were engineering and maintenance within the hospital, house- 
keeping, nursing, dietary, sewing, (one hospital had the largest sewing department, 
outside of Singer, in the entire country) the laundry and the business office. 
Each industrial engineer along with the liaison people that he worked with was 
allowed to select the particular areas he wanted to study to accommodate the 
particular hospital. Did it work? The savings in the year period (understand what 
a limitation that year was in terms of the kinds of things we could tackle) were 
in e:ccess of $350,000 for these three hospitals. The implemented savings at the 
end of the time period was over $150,000. These ware savings that were actually 
achieved and a great part of the reason for not achieving another $170,000 of the 
savings was the fact that the nursing studies r< suited in a decision to replace 
R.N. *s who left the hospital with L.P.N. 's sinci no L.P.N. 's were available to 
fill the positions the hospital was forced to refill them with R.N.'s who were 
essentially over-qualified for the tasks they were performing. 

The incentive itself had very little effect. The real effect took place 
because there was an industrial engineer in the hospital. In addition that indus- 
trial engineer was free. I'm sure that had some effect too. Additional problems 
result when you give the hospital the money. What do they use it for 7 One hospital 
went out and bought a computer with some money. It was absolutely the last thing 
they needed and this is the problem with piecemeal incentive systems. You have to 
use an incentive system that controls the entire cost, not a little piec.i of it 
or else its virtually ineffective. In terms of savings for the particular areas 
that were studied these three analysts managed to reduce the cost of the hospital 
in those departments by 5% of the total budget. When I say budget, I meant the 
spent budget, not the hypothetical budget. Has the study had an effect on the 
hospitals Sure it has. One hospital now has a two man industrial engineering 
staff; another hospital has hired our retired man from us, and the third hospital 
is negotiating. The proof of the pudding in terms of industrial engineering 
effectiveness is Children's Hospital in Pittsburgh. For those of you who are 
familiar with that hospital, it is an extremely sophisticated pediatric hospital, 
high quality, relatively large size. This hospital has the largest industrial 
engineering department of any hospital I've ever seen and it has the lowest cost 
relative to its characteristics of any hospital that we've examined. Let me just 
give you an example. We're talking not; about relatively large hospitals, but even 
small size studies can be valuable and I love to tell this story because it is as 
far as I'm concerned it is one of great achievements. I do very very little 
consulting in hospitals because I feel that a hospital bringing in a consultant for 
such things as industrial engineering studies is about as cost ineffective as you 
can possibly get. They're much better off dealing with the large groups who can 
provide service on a contractual basis. One hospital asked me to come in and give 
a course for six weeks. It was two hours a day twice a week for six weeks on 
industrial engineering techniques and following the course, each week I met with 
three or four department heads such that over the course of two or three months 
I met with every department head in the hospital. Each department head had to 
cone up with a plan for a study and perform their own studies. The only thing I 
did was serve as a kind of referee. They talked abo\xt their problems and I essen- 
tially helped them put the problem in industrial engineering form so they could 
solve it themselves. One of the great achievements was the problem of the blue 
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Chux. I don't know how many people here know what blue Chux are, but you all know 
what Chux are. Chux are paper diapers, disposable diapers, and in the hospital 
they use blue Chux. Nobody could ever explain why they had to be blue, but the y 
use the blue Chux under the sheet in order to absorb for incontinent patients. The 
problem was that when nursing aides came to change the linen they left the blue Chux 
in the sheets. They then threw them down the laundry chute where they Trent through 
the washing machines and came out beautifully speckled with little blue Chux papers. 
The only way these blue Chux spots could be removed was to pull each piece out piece 
by piece and then to rewash the linen. Well, I can't emphasize enough how exasper- 
ated the laundry manager was. This was an extremely sore point and he didn t know 
what to do about it. We used a very simple advertising campaign, spent $C on signs, 
and really pushed it through the hospital. The department head did all the work 
himself and the savings that resulted from that study were $500 a year in terms of 
rewashed linen and time to pick these pieces out. The study resulted in a tremen- 
dous sense of achievement for the laundry manager, and also for me, because we solve* 
a problem whereby money was wasted for no reason at all. Taking advantage of the 
talents of the department heads using IE techniques to solve their own problems was 
a very effective technique and can be used in a hospital of very small size because 
it's a very inexpensive way to conduct a program. 

How can the industrial engineer play a role in determining equitable 
arrangements for reimbursement purposes? In the future I expect that we will no 
longer reimburse on the basis of cost, but we will reimburse on the I»asis of 
charges. Everybody says that's what we should do, but we can't do it and the reason 
we can't do it is because nobody knows what hospital costs are. Certainly the 
hospitals don't know. The only thing the hospital csn tell you is that it spent 
1.7 million dollars for radiology. If you ask them how much a chest x-ray cos j*i 
they can't tell you. If they were permitted to set a price on a chest x-ray end 
if that year they have an overabundance of chest x-rays, they would make out like 
bandits. They would take in all kinds o2 money. 

He have recently been doing s study in the determination of hospital true 
costs and in doing this we have learned why hospitals don't know what their costs 
are. Wc have now done studies in bacteriology and have recently completed one in 
radiology. Our end result is a listing of costs. Let me explain the project in 
more detail. What we do is we do detailed observations of every procedure that s 
done in the radiology department. We do time studies and work sampling. He make 
adjustments for indirect time, for the educational component, for everything that 
might be involved, and we end up with a computerized system. All we need feed into 
the computerized system is a list of the salaries of the personnel, the materials 
that are used, and the overhead allocated for radiology to the hospital and we come 
out with a complete listing of the cost of each radiology procedure. This is a 
very effective system because suppose the hospital raises its radiologist's salary 
by another $20,000. We can just throw this information right in the computer and 
we come up with a whole new set of costs. If the charges are based on those costs, 
then they are reasonable charges and I would see no reason why a reimbursement 
agency wouldn't be willing to pay charges based on the cost as long as they re cal- 
culated by a system such as the one I have described. I want to tell you that this 
one radiology study cost us over $125,000. We have a grant from the Federal gov- 
ernment and' we set additional monies from a group of hospitals to pay our students 
tuitions. All of this money has gone into this project with the output being very 
small, indeed. However, these kind of models provide an extremely important oase 
or foundation upon which we can make decisions in hospitals. Using our models if 
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you calculated the cost for radiology at one hospital and the cost for radiology 
at another hospital, then you could effectively compare the two. Currently we 
can't con pa re anything because we don't know what went into the coats and we don't 
know whether they're following the same procedures. In fact, we don't know very 
ouch of anything. This radiology system is currently being used to price radiology 
at Presbyterian University Hospital in Pittsburgh and we are now experimenting with 
what it's going to cost to adapt that system tr Children's Hospital. I think you 
can see we're dealing with a whole different class of patients. But I also think 
you should note that we have found no differences in time yet in terms of the time 
it takes to do the procedures. So that the differences in hospitals that one always 
alludes to (you know every administrator says my hospital is unique) are not so 
unique at all if you look at the right pieces of it. This kind of reimbursement is 
really quite far in the future because it's going to take a long time until we can 
aca*g this kind of data and information. However, what is probably more imminent 
are incentive reimbursement methods based upon productivity. Such productivity 
measures were initially developed by CASH, the Commission for Administrative Services 
in Hospitals. They have set productivity standards in many many hospitals on the 
!7e8t Coast. They have constructed an incentive system in which the hospitals are 
given a greater reimbursement as their productivity increases. This might be a 
very effective incentive system. I don't know how effective the incentive is going 
to be, but certainly the concept of using productivity is an easy one to understand. 
It is well-defined and it's one that's being considered in Western Pennsylvania. 

The truth of the matter is that the real productivity does not increase 
because of the incentive. The real productivity increases because of two things. 
Number one is exposure. CASH testifies at rate hearings. They pull out the pro- 
ductivity records of hospitals, they embarrass hospitals every chance they get and 
by this method of making the hospital's productivity visible, they have managed to 
substantially increase productivity. They reduce the hours per patient day of 
various personnel categories. They also have been able to reduce hours per patient 
day because of one other factor. They have an excellent staff who give good advice 
and good direction to individual hospitals, telling them how they can increase their 
productivity if they have a productivity problem. It's the combination of these 
two factors that really makes the CASH plan effective, more so than the incentive 
that's attached to it since most of the hospitalf there are not involved with the 
incentive per se. 

The savings that are potentially possible in terms of manpower are incred- 
ible. There are over 500 hospitals that subscribe to CASH. If the productivity of 
nursing personnel could be reduced from 5 hours per patient day to 4 hours per 
patient day for the r.umber of patients in 500 hospitals, we're talking about enor- 
mous quantities of people. The potential in the CASH system is very very great and 
it's an approach that's worthwhile. CASH uses a task approach. They use the task 
to set productivity levels but they recognise the great variation in tasks. For 
example, if a patient is give:* a bed bath, it's treated as though the average bed 
bath takes 19.45 minutes although the industrial engineer doesn't expect to see the 
bed bath for any particular individual taking that amount of time. However, he 
does expect, for planning, manpower, and staffing purposes, that in a 30 bed unit 
you'll find approximately 583.5 minutes spent giving bed baths. These figures are 
reliable; the aggregate figures, not the individual figures. We develop the indi- 
vidual figures only to work back to the aggregates. 
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Summing up what I've said, manpower planning is oriented towards providing 
the manpower supply necessary to meet the demands for health care, but this goal 
necessarily implies some knowledge of what the requirements are. As long as people 
in the health field are technologically idle, that is working below their capacity, 
(the greatest example of this is in an operating room where nurses are technologi- 
cally idle doing housekeeping tasks some 30% of their time sterilising things). 
The operating room is a place of great abuse in terms of technological idleness. 
They are there; they are busy; they are working hard; they are just as tired when 
they get home as anybody else, but what they've done is not comparable to the skill 
that they possess. Unless we can bring these technologically idle people into more 
productive tasks and specify what the real requirements for various kinds of 
personnel are, then we can't predict our manpower needs* The point is, that if 
we do not utilize the right personnel for the right tasks, we essentially will be 
overusing certain kinds of people. And when wa do that we have to ask ourselves 
the question, can we as a country afford to use nurses as housekeepers, or to use 
doctors to do very routine examinations for well babies when there's no problem, 
or to give allergy shots or so forth; can we afford to do this" Now those of us 
who are in the affluent majority, probably are very desirous of that extra glass of 
water and the pat on the head by the nurse, but every time we get that extra service 
in the hospital we have to ask ourselves the question, - Who is doing without service* 
somewhere else because we're using a luxury service and taking away personnel who 
could be used to provide important and critical services in other setting? 

It's very difficult for me as an industrial engineer who has now been 
in health related activities for about 13 years to clearly state the tremendous 
progress that has been made in health institutions. I don't want to leave you 
with an idea that we are regressing in any way. Our problems exist because we 
are trying to do many things that previously we treren't able to do and a lot of 
the things that we used to do we're doing a lot better with better utilisation of 
personnel , but we still have a very long way to go. Thank you. 
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lliat I've selected to do today is to share with you, very briefly, some 
ideas on new advances in management. The areas were selected using certain cri- 
teria that I'll also describe to you. But before we get into topics or criteria, 
let me implant in your mind, or perhaps reinforce some models that I keep in mind 
when I try and work with people. Then there's no doubt about where we're going, 
rfy biases as an industrial psychologist are not soft-headed in the sense that I'm 
merely interested in people's happiness at work. I've been described as an 
industrial psychologist who at least cuts holes in the bag that he has over his 
head before he goes into an organization. I'm interested In productivity, like 
you are, and I think one of the outputs of organisations of critical importance 
is productivity. Although satisfaction of people might be one of those outputs, 
there's a relationship between outputs. I think productive people are happy if 
you want to put it that way. We're optimizing on the output side against the 
number of criteria, the most important in my thinking is in fact productivity. I 
think you can get that without doing it the way they built the pyramids. 

So I have in my mind an input-output model where the manager is concerned 
with the acquisition of Inputs and with the allocation of resources to produce 
desired outputs. These kinds of models are rampant in the literature now and are 
be ins very hishly formalized. 

I'll also be discriminating between effectiveness and efficiency. I 
like to think of effectiveness as related to the output side and efficiency as 
the input-output ratio. In other words, efficiency has to do with the cost of 
getting that effectiveness. Anybody can build, with a given amount of knowledge 
and technology, an automobile , Not everyone can sell it for $2,000 and to me 
that'n where the efficiency idea comes in. You can get outputs but some cost 
more than others. I think the manager is legitimately concerned with input and 
output. He is also concerned with the structure and functioning of an organization, 
which is a way of thinking of the things that mediate inputs and outputs. I 
think the manager's job is to define those outputs, to acquire the resources and 
to set up the organization structure to accomplish what he has to accomplish, and 
then stay close enough to update his system. The last two years I have been 
heavily influenced by systems thinking, but not in the quantitative sense. I'll 
let those biases emerge as I wort-, with you. 
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The topics I \«ant to shave with you are significant areas that I thin!: 
that management is clearly starting to move into. I've picked five. The first 
one is objectives (the setting of objectives)* The second one has to do with 
problem-solving, decision-making, and creativity which I've chosen to lump to- 
3ether. The third has to do with organization structure and design, and the 
fourth is leadership and supervision, having somewhat to do with direct inter- 
personal relationships. The final one is planned change . • • the whole area of 
planning for change. 

You might wonder why only one, the last one in five, relates to the 
title "Variables Related to Change". I guess I view most of the manager's tasl: 
as that of change. Those who simply try to keep an ongoing system running are 
referred to by some colleagues of mine as administrators rather than managers. 
3ut I think the critical part of the manager's job in addition to keeping things 
running smoothly that are routine, is to in fact engage himself in change 
processes. T .Jhat he is after in all of the five areas I want to talk with you 
about is getting systems from here to there, setting up states of events that 
now don't exist. To me that's change. Or solving- problems, which of course 
is nothing more than a person's definition of the fact that these things aren't 
what they ought to be and therefore change is indicated. Strangely though there 
is a whole body of literature in practice that has to do with planned change and 
why it stands apart is a mystery to me. It may be because people who work in 
this area found it a good marketable way to enter organizations and do their 
work, by going under the glamour of the title of planned change. Actually when 
they get to doing their work they've got their fingers in many aspects of 
management. This is what I would predict anywey. 

Let's turn to the criteria for selecting these topics. The primary 
one is that I know something about them and I don't know anything about some 
of the other things that perhaps are in tha new frontiers of management. Luckily, 
other speakers have rather effectively covered topics such as incentives, infor- 
mation systems, and operations research. Those are very new frontiers as well. 
Another criterion is my hope that by picking these topics I can decrease your 
search time; to help you as administrators, managers, or operators in systems to 
more readily cut through the literature, pick a consultant, or whatever. It's 
an attempt to save you time so that you don't wade through the body of management 
literature (which is a horrifying task) where there's a tremendous amount of 
reduniancy and very little of immediate use to the practicing manager. I've also 
picked these topics because we're getting experience with them. People who are 
interested in objectives, problem solving, structure and organisational design, 
leadership, and change have developed a technology for accomplishment in these 
fields. They have methods for acquiring change in these areas. There exists 
trsining and development technologies. There are skilled people who know how 
to coach you through these things, who know how to take an entire complex 
organisation system and lead its members through skills development in these areas. 

I don't have as today's objective, changing your skills. The format for 
changing skills is not through a conference like this. Nor do I have the 
objective of char.,*;lnr, your organizations' because that's not going to happen 
through mixed groups such as these where you'll have to go back to your organiza- 
tion (if you havon't already said it here) saying, "I wish my boss had attended. •' 
So I'm going to be talking about areas where I'm going to assume you need help, 
you need practice, you need coaching, you need feedback in your organizations to 
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net this accomplished. This may not be an easy task but I won't take the stance 
with you that these are thirds that you should be doing, and I'm up here to tell 
you what bad managers you are. ".k>st of these tas'/s require a great deal of work 
and I have great syapathy for the manager who's faced with the complexities that 
you are faced with, and who's burdened with the accountability if things so wrong, 
but who at the same time has little control over most of the events which affect 
his organizational life. I suppose I virtually view management as a horribly 
difficult job. I personally don't want to be a manager. That's why I'm a teacher 
of management. 

Let's talk about objectives. I personally took a crack at managing last 
year. He have an organization at 'Jest era Michigan which consists of some 500 
students who are in thiu organization for training purposes. They have superiors 
and subordinates and managerial responsibilities such as setting objectives, and 
so forth. I was asked to be President of it for the year. It's horrifying to 
'/now the sort of things that go wrong in the organization for which you catch hell 
at the top, things over which you have little or no control of a direct kind. 
Objectives can go a long way toward overcoming this and other problems. I'll try 
and cut through some advantages fast and see where they lead us. The emphasis on 
objectives is an emphasis on outcomes or outputs. They define new end states, 
new conditions that are not now existing. The criteria for good objectives are 
that they are measurable, are good standards of success and achievement, and have 
some challenge built into them. We're trying to teach managers how to do this. 
A difficult Ij's!', but a very rewarding one when you get good at it. One 
advantage of having measurable outcomes that you're shooting is that you knot* where 
you're going. And like Alice in Wonderland, unless you know where you're going, 
it doesn't matter how you get there. But with an objective, if you know where 
you're going, how to get there becomes a much simpler task to define. Although 
not that simple. Ue'll take up more of that in problem-solving and decision 
making. With an objective, you can devise ways or start generating new ways, to 
get where you want to go. 

If you set objectives correctly you are able to discriminate between 
activities and outputs. That is, activities are not confused with the ends or 
outcomes they devised to achieve. Last night here in a group we were chatting 
and someone was talking about dental services. They defined the problem in terms 
of number of visits to dentists in a community being atrociously low for certain 
socio-economic groups. A good manager thinking about objectives might not accept 
an increase in the number of visits to dentists as an objective. He would first 
consider alternative outcomes, some thinking on other objectives, before he would 
accept that one. For example why not define the objective in some measurable 
definition of a healthy mouth. Then whether or not people visit dentists in order 
to achieve that becomes a debatable question or a question for analysis. So you 
force yourself into thinking about end states. In our example, visiting dentists 
becomes an activity toward achieving the objective defined in some quantitative 
or qualitative description of a healthy mouth. And so the manager who thinks 
objectives keeps forcing ideas on what the end result is that you're really 
after. Liter he will determine which are the ways to get the results. Of course 
the activities or programs that evolve when you think cf outputs measured in 
visits are quite different than those that evolve if your objective has to do with 
a healthy mouth. This is only one small specific kind of example. Others could 
be given. 
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Objectives are Important because of challenge they can provide. I think 
if people have some thins to shoot for they tend to do better. There's a good body 
of literature corning out that says even if goals are set for people in some system* 
atic way, they tend to perform better on the average than people who don't work 
toward goals. We know this is from a series of laboratory studies as well as from 
field studies of high need-achievers. McClelland at Harvard has pioneered in this 
area. One of the attributes of a high achiever is that he knows how to set goals. 
He gets a kick out of accomplishing things. He knows his own skills and he knows 
where he wants to go. Compare a kid who simply jumps off a swing to the kid who 
jumps off, draws a line, gets back on and tries to cross over it on the next jump. 
The achiever t of course, is the latter. 

Objectives also give you a basis for work planning and review. It forces 
people in organizations to sit down and figure out where it is they really want to 
go. It forces an interaction process that's often vague and missing. Organisations 
are busy places. They're busy with activities, and many of these activities have 
outputs which are literally unknown and hard to decipher. I'm reminded of the guy 
who each night would fill a wheelbarrow full of straw, in a company, and take this 
home. The management and his boss let him do this* Straw was cheap enough and he 
seemed like a happy, productive worker. The guard at the gate was a little more 
skeptical, however. He would fiddle through the straw and see if there was any- 
thing buried in there before he would let him pass rhrough the gate. Well, 
studying that small system you might think that this guy was taking straw. But 
what he was really doing was stealing wheelbarrows. In just looking at a system, 
it becomes awfully difficult to tell what people are actually optimizing against. 

Another thing that objectives allow you to do is appraise effectiveness. 
Here when you set into the question of evaluation, you've been hit by the last few 
speakers with a lot of questions of evaluation. Those questions have been important, 
some of them on analysis have been quite sophisticated. Let me give you a much 
simpler approach. !?as the objective achieved 7 How's that for a point of 
evaluation 9 Once you've determined where you want to go, you can simply say, 
"Did we get there" And that's not tough to know. If you've gotten through the 
difficulty of stating the objective you can certainly toll whether or not it 
happened, and whether it happened in the time that you said it was going to take, 
and vhethcr it happened with the resource expenditures that you said you were going 
to spend in getting there, assuming that you've taken your planning into budgeting. 
Objectives therefore give you accountability in an organization. You know 
precisely what that objective is and if you've allocated resources to it properly 
you can tell roughly who it was that was involved in the success or failure in 
achieving the objective. You also have accountability in resources. You can tell 
for a particular objective just what kind of resources have been allocated to its 
accomplishment and therefore account all the way down to six hours a week on a 
typewriter for that particular objective, if you've done your planning Job in 
enough detail. And if you really want evaluation and accountability and use 
objectives in a tough-minded management sense, you can use it for finding out who 
is responsible down to specific people. Myron Cohen likes to tell the story of 
an old fella; who enters the George Uaohington Bridge in a cart with a horse pulling 
it. The attendant at the toll gate says, "Fifty cents, please." The old man said, 
"I thought that was just for cars. 1 ' 'Ho, it's for any kind of vehicle," was the 
reply. The old fellow backed the horse out and went down the road a piece and 
came back up a few minutes later to the same toll gate. Only this time the horse 
was in the cart and the driver was pulling it. The attendant said, 'Veil, that's 
still 50c." The old fellow replied, "Speak to the driver," You don't get this 
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kind of vague accountability through a system of objectives « People know what 
they f re there to accomplish and if it doesn't happen there's no searching for 
who's accountable. 

These objectives can be set for entire systems such as the objective for 
the Apollo Missions, which I as seme could be something like getting two people 
onto the moon to do certain experiments and getting three people back alive. This 
seems like a fairly twasurabie kind of thing. Not very difficult to tell whether 
they sot there, and if they did what was expected t and returned safely. But the 
enormous complexity of systems thinking to accomplish these things, from a 
managerial ^rspective, is nothing short of incredible. These things can also 
apply to 'jjectives for single individuals. One can use measures such as per- 
centage of sales, or n v «ber of customers for a salesman. In many jobs, one can 
measure the amount of time taken to accomplish given tasks, or the number and 
quality of outputs* There are literally hundreds of these* 

Finally objectives are critical for program budgeting. Once you have 
an objective or a subset of related objectives in an organisation, you can treat 
that as a program for program budgeting purposes. You can in fact cost out 
resources going into that objective. We've tried a program budget in our manage* 
roent department and for given subsets of the educational process where we have 
some educational objectives we can tell precisely the amount of dollars expended. 
A part of my work goes toward that prrgram and the department knows precisely 
how many hours a week I spend on it ana hew ouch typing work I generate In order 
to accomplish those educational objectives, and other costs. They simply divide 
the hours by the number of dollars I make a year and assign it to that program, 
as with other costs. As an employee I'm split across some six programs in the 
department and for each program the costs are known. We can compute indexes 
such as how many dollars per student we're putting in every class by simple 
calculation. I 9 d urge you into program budgeting if you can get Into it, especially 
if you can Unit it to the question of objectives. 

Let's move quickly into problem-solving, decis ion-making and creativity. 
Here people involved in management thinking are falling back to the basics of 
problem-solving. We've developed technologies and training techniques for getting 
people to do som* very simple things that we knot-; produce better solutions to 
problems. There's over ten years of research on some of this stuff. There are 
come wtlful books out on it for improving your problem-solving skills in 
or « '~ irciB . There are good consultant organisations r;ho can teach you simple 
things like how to prevent the inevitable process of a group of people failing to 
«nett'.ce ideas. liost groups which sit down to solve a problem set up an incredibly 
i v* functional social process that makes it very difficult for the group to generate 
i as. One postulate in puble^-solving and creativity is that the more ideas you 
hi » to deal with at least at the outset, the better the solutions are going to be. 
And *e can in fact specify for small groups things to do that they wouldn't ordi- 
nary y do to help corns out with better solutions. For example, we can provide 
boss 9 in problem-solving groups with specific behavioral recommendations (like 
"kecf. your mouth shut") if he wants to improve solutions to work group problems. 
Ve happen to know that a boss who talks too much in the groups tends to inhibit 
idea-letting, because his ideas are not properly evaluated. They are evaluated 
because of who he is, and not on the basis of what he said* There ate dozens of 
these guidelines that are available to you. We could even help you to decide when 
to participate in a group, or when to just make the decision yourself, or when to 
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flip a coin. These decision rules are noc complex at all. Participative approaches 
to management are clearly indicated, for example, when the problem and implementation 
of the solution is one of acceptance on the part of people. Once you have the 
acceptance dimension running through a problem you're going to suffer if you don't 
include the right people. Or, your batting average at least is going to suffer on 
successes. One other bias that I failed to mention when Z started out is that I 
view management as a probabilistic kind of profession. The world is so complex 
that his best bet is to keep acting on probabilities, and being sensitive to 
contingencies, and work to keep his batting average good. I meet effective managers 
all the time who think that if they can get up to somewhere around 500, they're 
doing pretty well. So don't let all kinds of crazy idea's eat you up as a manager 
because then you'll never experience any personal success. 

In the area of creativity again there are some technologies being dealt 
with. Some of them are very, very Interesting, others are tied to what I already 
said about group norms. There's an outfit around who has something I think they 
call synectics. They do such things aa urge organisations who deal with creative 
problems to involve people in the solution who don't know anything about it. The 
premise of course is that experience, although good, tends to be an inhibiting 
factor in creativity. So they operational ize these things by saying don't put any 
experienced people in at least soma of your problem-solving groups. We want 
through an exercise in a conference once where we asked people to think of some- 
thing three inches long, a sixteenth of an inch wide, and a hundredth of an inch 
thick. We had them think in small groups of the various ways to break that object 
into two pieces. Of course we came up with a lot of action verbs out of which we 
selected a set and then told the people that what they were really trying to do was 
cut grass. Believe it or not a group of people like yourself who know probably 
very little about lawnmower technology will in fact come up with ways that are 
likely being researched in the field today for cutting grass. I won't tell you 
about some of the solutions we got but they were indeed creative and useful. In 
this whole area we are placing a heavy emphasis on taking time and new ways to 
generate ideas. This is a key thing* When you have an objective, use this time 
and these methods and set up group mechanisms and requirements for people in the 
organization to generate alternatives to reaching stated outputs. And I don't mean 
just alternative activities, but alternative resources as wall. You will find th»t 
the world is loaded with resources who will in fact do your work for you. For 
example, everyone in this room is an employee or resource for a supermarket. You 
get the cart, you roll it down the aisle, you pick the item, you put it in the 
basket, you take it to the counter, you unload it and if nobody's around, you pack 
it, and if you drop something, you pay for it. It's incredible how they've defined 
you as a resource. But you know it accounts for the price of groceries too. It 
galls me to pay for if, that bothers me. Libraries could draw upon free resources. 
We have a system in Kalamazoo where the city library is under the school system. 
I can't understand why my good friend the library director doesn't allow to give 
my son a slip of paper naming a book that I want on it because the library visits 
the schools all the time through various mechanisms and they have telephone commu- 
nications as well. I could get a book back in a day by simply writing something 
down and using that pool little child to lug this book back and forth but he's a 
sreat resource for that. He'd probably love to do it. At least two or three times 
and then he might catch on. Expanding your resource base is something that is 
really catching on. We have students on problems where for any given minor outpi : 
can list fifteen alternative activities aud ten resources that might accomplish it. 
The resources are the people and things that can do the activity and very often the 
resources are resources that can be used that the organization would in fact not 
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have co hire or otherwise pay for* They can be done by people who'd be willing to 
do it and who'd get a side benefit or payoff from it* Witness the mother staying 
overnight in the hospital with a sick child* The mother is a clear resource to the 
hospital. Not an alien example to you. but I just want to reinforce the idea again. 

As far as organisation structure and design goes (our third area), ideas 
here are starting to emerge to help the manager deal with change or different 
situations. The first institutionalization of this, of course, was in the Research 
and Development divisions in business and industry where the organisations deal 
with change by setting up a "change division." They establish divisions, often in 
separate buildings or off in the corner, who are the ones that are going to take 
them off into the future. They Invest in that, and often very heavily. The 
unfortunate part ot the R&D group, of course, is that you create a sub-organization 
of people who now have to relate to the total organisation and being frequently 
geographically separate, it increases the problem of communication. So although 
R&D groups have their functions in organizations, and they are set up for change, 
and organizations invest in this change, there are problems of getting production 
people for example to believe and think like engineers in R & D. One way they deal 
with that is by making some engineers report to the vice-president of production 
and then they supposedly get to like each other, or something. The attempt more 
recently is to get more changes in organization structure and design into the entire 
organization as opposed to embodying it and institutionalizing it in specific groups. 
Incidentally the antecedent to R & D organizations was what some of you may typically 
know as staff. These staff men of an organization, somehow often report at the top 
and do not have to be accountable to anybody in the direct productive function of 
the organization. The personnel officer, the accounting officer, marketing research 
and so forth. There's even some speculation here that these are often change 
oriented groups. They are there to "help," to "advise," the manager in what he's 
supposed to accomplish. Help him improve. Hake things better. Change. They 
turn out rather to be a pain in the neck to the operating manager because they're 
always down there tampering with your operation and they "don't know anything about 
what you've been through over the last six months.'- They've got all these crazy 
ideas, and they dress differently, and they're friends with very powerful people 
so that makes them all the more resented. People are speculating that staff groups 
of this kind and maybe people out of R & D ought to report to the manage* where 
change is desired for the period of time that change will take place. He would be 
under the evaluation of that manager, and paid by him. This is a wild kind of thing 
but it really puts the burden on the staff "change agent" to be effective. Because 
if he can't get change under those conditions, maybe the change is no good or he's 
not skilled enough. What tc does do is take out the negative implications of power 
in the organization. It's an attempt to prevent the staff man's affiliation with 
top management becoming the major force to create the change* The problem with 
that kind of change of course is that it lasts only as long as someone is there 
watching it and as soon as they leave people go back to where they were, if they 
possibly can. 

. Organizations also use committees of course and that's another structure 
to accomplish change. I would recommend then although we need more sophistication 
in their use. He should treat them more as problem-solving groups as opposed to 
political configurations. Organizations are starting to legitimize idea sessions, 
idea meetings where any idea's worth the attention. Again, this ties to problem 
solving, decision-making, and creativity. The reasons some organizations are doing 
this is because it's tied to another output of organization which is survival. The 
threat that "unless we do these things we're not going to survive" is often a valid 
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one. But this kind of pressure on managers is often nonexistent in fields that 
are noncompetitive. You people are in a field that is essentially noncompetitive 
although if you don't start doing some things some people are going to do them for 
you, Thexe may be firms set up to take over the sorts of things that you could 
or should do. It's happening in a lot of other fields. 

Another way people are trying to structure organisations is to make them 
flatter. Just reduce the number of channels a person has to go through. They're 
also making them mure flexible. They make them more flexible by the use of 
objectives and by the use of program management pare lie ling objectives where out- 
puts aro specified and resources are drawn upon to achieve those outputs. One 
other example is in the use of task forces set up that have a limited life. Their 
life lasts tvs long as it takes to achieve an objective and then the task *orce is 
disbanded. So program and task force management is being more widely used. The 
whole idea again is flexibility in structure. Responding to the problem. There is 
also an attempt to play down the sorts o£ things that make people unproductive in 
organizations but at the same time are so necessary and inevitable you can't give 
them up. Things such as status, pay, authority or influence that we ascribe to 
people, or decision making prerogatives to allocate resources. These things are 
played dam by emphasizing task (objectives) first, then developing the appropriate, 
structure to accomplish it. 

Another thing that organizations are doing is setting up "integrator 1 
functions ... one guy in an organization with a certain kind of special person- 
ality and skills who can bring conflicting views together using conflict resolution 
processes. Those of you who have political or behavioral science knowledge are 
aware that there are conflict resolution models evolving that are now being turned 
into training technologies and put to good use. Organizations are beginning to 
formally recognize conflict. In a way, what I'm saying is that we're having a 
maturing process in some managements. However, it's not found in every organization. 

Finally, under organizational structure end design (and this leads us 
right into the question of supervision and leadership) is that we're trying to 
structure organizations in response to not only the task but the nature of people 
involved. The big thing in leadership and supervision nowdays (although there's 
a great deal of fundamentals we still have yet to drat; upon) is advanced thinking 
in what I would call a contingency leadership. Contingency leadership is an 
answer to the statement 'You can lead this way or that way, but it all depends." 
In other words when you think as a boss you should do this the immediate answer 
maybe yes, but it all depends on something else. Contingency leadership is just 
a way of handling that. Do you for example tell a man what to do when he's not 
working' 'Jell, it depends. Do you put a group together to work on this problem 
or do you just make assignments" Again, it depends. Now we'r«s starting to find 
out what it depends upon. For example, some of the rudimentary, but very needed 
models (one incidently is out of colleagues of our speakers from Wisconsin) is 
in a monograph dealing with Ilatrix Organization or ilstrix Management. It's basically 
on contingency leadership. What it says is that given certain attributes of a task 
and certain attributes of people, here's the kind of things you ought to do as a 
manager. It's rather prescriptive and straightforward and an excellent model to 
test. It has been tested although not thoroughly. It urges that if you have a 
situation where the people are of low ability or they're demotivated (that means 
they won't do what you want them to) or where the task is a repetitive routine 
kind of thing to which you can apply a known technology for accomplishing the task, 
where maybe you have part-time help, where the goals are stable, or the consequence 
of a mistake is very high you should manage in a given way. Take payroll for 
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example. It's sot to out on Friday a.id if it's not ready you have brought 
all kinds of problems you certainly don'c want. Here you have a repetitive, 
routine kind of ias'.-. where the consequences of error are kind of high and you need 
reliability. Any combination of these sorts of conditions points to what many 
of you may be envisioning as a relatively bureaucratic situation. You set it up 
once, you slid, it out, you operations research it, you time study it, you get it 
set up and then you forget about it. Don't overmanage this situation. You can 
handle it fairly eirectively and bureaucratically. You can proceduralize it. 
You can build in some controls, but then you don't need a lot of managers running 
around trying to thin!; they're earning their pay by keeping their fingers in the 
pic and doing nothing but messing up what could be a well p,r eased system. 

There are a whole series of other kinds of people and task configurations 
that require a quite different approach to management, a kind of supervision where 
the goals are ill-defined, where the problem is hard to get a handle on, where 
the people are professional or high ability, where the environment is unstable, 
where there are new goals, where expertise in the area Is somewhat vague and hard 
to get a handle on. This says to forget that directive procedural stuff, avoid 
directive orders, get the right people involved, and call upon your problem-solving 
skill. There was a huge review of the literature in a recent journal that surveyed 
hundreds of articles on participative management. What it showed, lc and behold, 
that in half the cases things worked out fine and in the other half there were some 
negative conclusions. I have a feeling that one explanation is that managers i*ore 
under all kinds of pressures to participate and they did it in all kinds of 
situations that were inappropriate and nobody was helping them with it. I don't 
thin]- you participate on how to set up a screw machine to turn out 4,000 brass 
screws every morning. There's just little room for participation there except in 
a very minimum kind of sense. The lathe department does not have staff meetings 
to discuss screw production. One of the critical issues here is whether or not 
you can train managers to shift gears. Can a manager who has a certain person- 
ality configuration really be flexible enough to shift from a bureaucratic, 
procedural, routine kind of mode to one that's loose, one that requires a high 
tolerance for ambiguity and for absence of structure as well as a lot of inter- 
personal skills" TJe don't know. Some people think it's a personality question 
and therefore a selection and placement solution is indicated. But some poop 1 e 
thin!: it's a skills question and therefore we can train for it. I don't know the 
answer but if you've asked a man to change three times and tried to change him 
through training and he still doesn'L, you know what to do. 

The final area of plan change embodies all of the other areas. There are 
some large consulting firms that feel they can in fact take your organization 
through a change process. They have certain premises and I can only ahcrn a few 
of them with you in the time remaining. One premise is that it ought to involve 
f.he total organization. Another is that you start at the top. You don't pick off 
groups or levels in the middle and do some work with them. We've had study after 
stud/ Lo bolster these premises. One in particular is a beatuiful one done in 
England, in which they trained a lower level of supervision, put them through a 
training program and turned them on. The supervisors trained loved what they were 
learning, things were getting done, turnover was down. Training seemed to have 
some effect. Then higher management got a little upset about some of the things 
these men were asking in the vay of resources and so forth and eventually got up 
tight enough that they communicated some dissatisfaction with what was learned 
through training. You know, forget all that stuff you learned in the classroom, 
and let's get back to work. Inside of less than a year this organization lost a 
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number of these trained and experienced men. Those who left on the average had 
higher I.Q.'a and were considered better hires than the ones that stayed. So 
the argument is don't start your training way down the organisation and don't 
allow your bosses to say, 'Hey, all you guys down there are going to go through 
an organisational development process." I don't know how you don't allow your 
bosses to do that but don't be happy about it if it happens! Be very sensitive 
to the problems that are apt to occur. There's a great deal now in organization 
change and development says that we start at the top. Even to the p-»int of saying 
we'll meet and work with the second level on Monday and the top level on Tuesday 
so that whatever the men down bel tw say, we're going to keep feeding data into 
the top on Tuesday. Or meetings are held with several levels simultaneously. 
Development groups are configured to meet the problems at hand. The point is 
that if you want to take a system through change you have r i&l with the system. 
You have to develop a total rewards system; you havr». to dev^.op a philosophy of 
oanagement. This takes commitment frm the top and these change technologies 
recognize the need for cosmitment, recognize the systemic implications of change. 
They recognize that change is an attitudinal and emotional, as well as a skill or 
knowledge effort and they deal with both often using different processes. I 
would be cautious about what kind of attitudinal -emotional training I bought but 
that's a matter of individual preference. 

Uc've also learned things like you can't pile change on top of every- 
thing else. This on the surface seems an obvious kind of thing but maybe not. 
There's a story about a man who visits his father who is watching a basketball 
game and the son says "I /hat are you doing" He replies, "I'm watching a basketball 
game.' The son asks, "that's the score"' "Eighty- four - eighty," says Dad. 
"*Jho's winning " The old man said, "Eighty- four." Some of these things arc 
really not that obvious, but they are fairly fundamental. They are things that 
you're highly apt to overlook in taking an organization through a change process. 

These points were presented about as quick and dirty as I ever like to 
get, but you should recognize that mosit of this does require a commitment on your 
part to a change process and to doing new things. And you must cut out the time 
in your organizations to do it. I guarantee you that you won't get it done if 
you attempt to make it with all the other things you have to do. You have to 
view improvement on objectives, improvement on supervision, problem-solving, 
decision-making, and change as a legitimate part of your managerial action. If 
you view it as a side program in addition to everything else you have you won't 
get it done. A friend of mine likes to tell the story about a chicken and a pig 
walking down the street early in the morning and the chicken says, "Let's stop 
for breakfast." The pig says, "What do you suggest?" The chicken said, "Ham 
and eggs." The pig hesitated and said, "For you it's a contribution, for roe it's 
a commitment.'' There's the idea. I'm not sure that you have to give up as ouch 
as the dear pig was asked to, but I do think that you have to commit your time, 
you do have to view that time as legitimate, you have to view that time as directly 
related to the long run success of the organization and perhaps inversely related 
to the short run productivity of the organization. In other words you may have 
to sacrifice some short run productivity in order to gain long run improvement. 
T Jith that I thank you. 



For Che closing presentation of this Conference, I feel very 
fortunate that we have with us Gera'd Jazinovski, Research Economist 
with The Joint Economic Committee of the U.S. Congress* Mr, Jazinowski 
was an Air Force Intelligence Officer in the Far East, taught economics 
at the Air Force Academy, and served as consultant to the Pentagon and 
to the Office of Management and Budget, before joining the staff of the 
Joint Economic Committee. His undergraduate education was attained from 
The University of Indiana and his graduate degree is from Columbia 
University, both of these in economics. His speciality area is public 
expenditure analysis. This afternoon Mr* Jazinowski is going to talk 
with us about: the Congress and how it makes resource allocation decisions. 
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THE U.S. C0KG3ESS — OESOUSCE ALLOCATION DECISIONS 

By 

Gerald J. Jasinowski 
1e search Economist 
Joint Economic Committee 
U.S. Congress 



Introduction 

As I understand it, the purpose of this conference is to assist the 
health manpower planning program "by focu? ing research findings and thinking 
from a variefy of disciplines on the conceptual problems confronting the health 
manpower planning field today. 1 ' This means that the focus is to a considerable 
extent upon analysis and the data that supports analysis* Other people who 
have talked at the conference confirm that. Some have talked about the problem 
of estimating the public demand curve for health manpower and the related data 
problems, ithers have talked about the use of cost benefit techniques in, I 
presume , evaluation of alternative ways to achieve certain program objectives in 
the health manpower field. Thus, to a considerable degree, the emphasis has been 
on how analysis can improve the estimation of the public demand for health 
manpower, evaluation of various health manpower programs in achieving the desired 
demand levels, and other basically analytical questions. 

The Joint Economic Consnittee has, of course, devoted a considerable 
amount of its efforts to championing the cause of improved analysis in public 
policy questions. We have conducted extensive hearings on the need to improve 
efficiency in the Department of Defense. We carried the banner of planning- 
programming and budgeting (PPE) as strongly as anyne in Washington for a 
number of years. And we have had a variety of hea. -ags on technical subjects 
relating to how to improve public expenditure decisions: discounting, estima- 
ting public ben fits, and other similar matters. We will continue to pursue 
these matters in the future because the current Chairman of the Joint Economic 
Committee, Senator Proxmire, is constantly turning to analysis as a way to make 
better public decisions. 

Today, rather than stressing the advantages or need for analysis in 
public expenditure decisions, I would rather talk about the relationship of 
analysis to the political process and political decision-making. My remarks 
w5.ll draw heavily on Charles Schultzes' work, in particular his book The. 
Pi If tics and Economics of Public Spending . My points of emphasis will be; 

1. Analysis as a decision-making process, 

2. A model of the political decision-making process, 
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3. ihc role cf analysis in political decisions, 

4. Attempts to improve analysis in Congress and Public Law 91-519, 
''Health Training Improvement Act of 1970* " 

I do of course believe that systematic analysis can improve — and 
indeed already has improved the quality of program design and evaluation 
affecting the allocation of resources within the government sector. But analysis 
must be understood for what it can and should do. It needs to be defended against 
the politicians who would dismiss it as an academic exercise. It also needs to 
be defended against academic types who fail to understand the political environ- 
ment, and, more importantly, have so specialized their talents that the partici- 
pants in the political environment cannot understand them. 

ur aim, therefore, should be to understand what analysis can do and 
to discover the relationship between analysis and the political process. To 
realize that there is not an irreconcilable conflict between the two systems, 
but they are two different ways of solving problems or arriving at positions. 
They are also very closely interrelated and dependent upon one another, as we 
shall see. 

Analysis as Decision-Making 

There would seem to be little question about the need for analysis in 
publi.; decision-making. The huge size of government activity itself would seen 
to dictate that we need to carefully manage the resources bestowed to that sector. 
But there is also the priority squeeze that faces us today. The public demands 
a wide range of government goods and services. As is the case with the individual 
consumer, the wants far exceed available resources. It becomes necessary to 
choose where to put our resources, to choose between the private and the public 
sector, and to choose among alternative ways to achieve certain program objectives. 
Clearly, the most efficient and effective programs should be chosen if we are to 
maximize our satisfaction with public programs. Such program choice can only be 
made by analysis of alternative programs based on data systems that approximate 
the real world. 

What are the major characteristics of analysis as a decision-making 

process? 

First, analysis calls for careful identification and examination of the 
objectives in each major area of government activity. It seeks to establish what 
are the fundamental ends of government activities: price stability, a cleaner 
environment, increased national security, etc. These ends become the criteria 
by which we later judge a program, along with certain fundamental economic 
criteria such as efficiency. Although economists often emphasize the criteria 
of a stable economy, and an equitable distribution of wealth, they probably 
emphasize efficiency in resource allocation "ven more. 

The second purpose of analysis is to determine input-output relations 
for each government program. The inputs tell us the specification of the progr^t, 
what labor, capital, and other resources provide the fuel for Its functioning. 
The outputs are what the prcgram yields: the change in quantity and quality of 
veterinarian manpower, improved water and sewer treatment plsnts, and the like. 
These outputs are the benefits of the program and eventually they must be 
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analyzed with respect to both the broad objectives cr alms of government and the 
cost9 of the specific program, ikt only must we decide what output we want, but 
how much of it for a given period cf time. 

The third objective of analysis is the identification and measurement 
of total program cost, for the current year and for several years into the future. 
This measure of cost should include both budgetary cost and external costs 
associated with the government activity. 

The fourth aim cr analysis, and here I use the term in its cost-benefit 
sense, is to consider all alternatives and to choose the most effective or least- 
cost means of achieving basic program objectives. We must force government 
managers to consider particular programs not as ends in themselves but as means 
to objectives and to pursue those objectives in the most efficient manner. 

Finally, all of the above is to be dona in a systematic way. 

Thus, it could be said that analysis is a problem solving approach 
designed to find the most effective and efficient solution on the basis of 
somewhat objective criteria — primarily the criteria of efficiency, It opens 
up the scope of problem solving by requiring that all reasonable alternatives 
be considered and that these be supported by extensive data on how each will 
work. 

A i lode 1 of the Political Dec is ion-i taking Processes 

As we have seen, analysis tend* to influence the choice of both ends 
and r*ans with a problem-solving approach that emphasizes analytical criteria 
such as efficiency and equity. Let us now look at a model of the political 
decision-making process based primarily on Charles E. Lindblom's ideas. Here 
we see that the criteria is political consensus achieved through the advocacy 
process, that the scope of choice is perhaps more narrow, that the process often 
does not focus on ends, and that decisions are made Incrementally rather than 
with p view to the long-run. Lindblom, as many of you know, calln it the 
"science of muddling through." 

Let us now look at Lindblom's view of hew? the world operates and the 
kind of decision-making process necessary to cope with it. 

First, it is argued that it is extremely difficult to separate the ends 
and means of government programs. Cften we understand the full meaning and 
intensity of our objectives only in the process of relating them to various means. 
An example tJ-at is currently quite relevant is defense, iisny of us would agree 
to the objective that this country needs a strong national defense. The truth 
of the matter is we don't know what that objective means until we examine it in 
the light of alternative programs or means that we can use to pursue that 
objective; a system, I1IRV missiles, the B-l bomber, or success at the SALT talks. 
We prooably also would all agree to the objective of reducing crime rates. But 
the alternative means for achieving such a reduction become ends **en they impact- 
upon the civil liberties of particular citizens. 

There are other considerations that make it extremely difficult to talk 
about ends and means as precisely as the analyst would present the case. In some 
cases we actually "discover' our objectives as we pursue various means. MIRV is 
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such an attractive means to military planners It has had three objectives: to hit 
many targets with a feu missiles, to penetrate a massive Soviet ABH system, and 
to guarantee the second strike capability of Liinuteman. Another problem is that 
many objectives become means fur higher objectives* For example, price stability 
is an objective of public policy because it improves efficient resource allocation 
and provides for a more equitable distribution of income* 

In addition to these difficulties, many of our objectives are in conflict 
with each other. Full employment and price stability being the most obvious and 
perplexing example. Reducing food prices and maintaining farm income is another. 
And cf course there are few public programs that are without conflict because 
the pursuit of an objective that would benefit one party is likely to harm another 
party. 

The upshot of all this is that it is more difficult to establish objec- 
tives, to relate objectives to means, and to choose among objectives and means 
than the analyst would have us believe. In fact, it may be downright destructive 
to focus too much attention on final ends, according to the Lindblom thesis. 

Accordingly, debate over objectives should be minimised because you 
can't separate means from ends. More importantly, debate over final ends should 
be minimized in order to obtain agreement among individuals concerned with quite 
different ends. Increased government funds for hospital improvement could be 
supported by both the AHA and the poor of the urban slims. 

Analysis is proud. It weighs s multitude of considerations, takes a 
long look into the future, and generally consuls dramatic actions all this 
with confidence. Lindblom argues that this approach does not suit the real 
world and we ought to be more humble. That we do not have the sufficient 
information and experitse to easily predict the consequences of programs or 
means on objectives. That policy-making is more an art than a science. C.L.S. 
Shackle stated it well in his 1966 presidential address to the (loyal Economic 
Society: 

Is the nature of things, the so-called human predicament, 
such that we face an endless examination in arithmetic, 
each hour presenting its sum, and the subsequent hours or 
years marking our answer right or wrong? If so, policy- 
making is problem-solving, there is an algebra of business 
which only needs to be supplied with s sufficiency of infor- 
mation to guarantee success, tr is the logic of things such 
that no such sufficiency of information can ever exist? Is 
policy-making, by necessity, an originative art? Art is the 
manipulation of constraints. •• Art is not arbitrary, 
unconstrained caprice. But the required knowledge may be 
knowledge of what can be done rather than what must be done. 

Another aspect of the decision process, associated with Aaron Wildavsky, 
is the political costs of political decisions. Each political decision has an 
opportunity cost in the sense that it may foreclose opportunities for other 
actions with the individuals of the opposition. ne might speculate, for example, 
that Senator Proxoire's efforts against the SST have foreclosed some opportunities 
for cooperation with Senators ilagnuson and Jackson. 
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Beth the costs of political decisions and the inability to foresee the 
consequences of our actions easily, are arguments for ' incremental ism ' in 
dec ia ion-making, according to Lindblom. Increments lism is where we make progress 
by sequcnted steps, correcting and altering for unforeseen contingencies. Beth 
objectives and moves toward objectives should be modest in the world of 
increments llsm. 

Another major aspect of this model of the political decision-making is 
the Importance placed on the advocacy process* It is argued that the analyst 
csnnct relate all the significant consequences of policy actions to the many 
values and objectives in the society as a whole. The solution to this is to so 
structure the process that every relevant interest has a say in policy-making 
and, *iven competition among the interests, this process will bring out a clear 
understanding and resolution of the diverse objectives. The criteria for 
decision-making becomes consensus and only the political process can bring such 
agreement about. 

In this model, which I personally think approximates the behavior of 
the U.S. dngress, decisions are reached through bargaining in an advocacy 
environment. In this way there is mutual adjustment among the diverse and 
decentralised interests of our society, not by clear agreement about specific 
ends but by the practical seeking of consensus on particular means. Charlie 
Schultse has summed it up as well as it could be in his book The Politics and 
Economics of Public Speaking ; 

The approach is pragmatic and meliorative rathar than radical 
and idealistic. It follows the spirit of the common law 
rather than the Napoleonic code, emphasising muddling through 
rather than long-term planning. It stresses process rather 
than substantive criteria. A 'good* decision is one which 
gains consensus rather than one that meets outside criteria 
of efficiency and effectiveness. The political decision 
prtce&a has evolved in this way because it is a successful 
means of coping, in a reasonably free society, with the 
reconciliation of divergent interests and values and the 
inherent limitations of the human mind to predict the conse- 
quences of social policies. 

The 3c la of Analysis in Political Decisions 

It might seem from the previous discussion that analysis and political 
decision-making have nothing in common. Analysis stresses the examination of all 
possible alternatives in achieving a particular objective, picking among the 
alternatives according to certain objective criteria such as efficiency or 
equity, and taking the long-range view. Political decision-making, on the other 
hand, emphasizes the conflict of values and the search for consensus through 
an adversary process. The truth is that analysis and political decision-making 
make a marriar, > of sorts because they need each other. 

First, it is not possible to evaluate particular programs directly in 
terms of political values or objectives. If we think of programs in terms of 
their specifications or inputs, the inputs must be translated into outputs 
before the program can be evaluated. The linkage runs from inputs to outputs to 
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values. If my objective is Co reduce infant mortality, for example, I cannot 
decide upon a particular program without knowing what the specification of inputs, 
the resulting outputs, and the final reduction that each brings in the infant 
mortality rate* Participants in the political process mist have some knowledge 
of the social production functions that translate program specifications into 
program consequences, itherwise the bargaining process cannot produce a 
meaningful translation of political objectives into specific program decisions. 

The need for an analysis of the social production function that relates 
program inputs to output has become even more necessary as Federal programs have 
become more complex. More and more it becomes impossible to make decisions about 
whether or not certain governmental programs will achieve your values without 
systematic analysis. For example, what is the effect of increased Federal 
expenditures for weter and sewer grants throughout the country? Are the Federal 
expenditures additive to State and local expenditures already being made, or are 
they merely substitutes for these expenditures? If substitutes, they do not 
increase the resou ces allocated to cleaning the water resources in the areas 
If the Federal fund a are additive, however, they will increase the resources 
available for this purpose. Assuming that they are additive, what particular 
resources ace increased, and what consequences do these particular resources have 
on various measures of environmental improvement? Alternative programs and 
expenditure levels will produce different results in terms of additivity and Che 
mix of resource Inputs and the impact of those on measures of environmental 
improvement,, inly systematic analysis can tell us if governmental programs are 
achieving our objectives. 

/nalysis is also important to establishing the costs of the programs, 
which is an important element of tie calculus of choice about programs. Knowing 
how something works is not enough. We also need to know what it costs us to get 
that level of performance. 

Analysis is also important to program evaluation. Host social programs 
cannot be fully evaluated until they are implemented. Even if one assumes that 
the political processes operate in an incremental fashion, directing and altering 
ptcgrams at each step; there still is a need for systematic analysis * Each new 
step still must have knowledge about the lest step, (nly if we evaluate the 
consequences of this first step, through program evaluation, is it possible to 
knew what step should be taken next. 

Thus, it would appear that systematic analysis actually helps the 
bargaining process in the political arena. Analysis allows us to see the 
relationships between general values and the specification of relevant programs, 
in terra. A their operational outputs, and in terms of their required inputs. 
Ml of this is essential for intelligent and relevant debate about policy choices 
that do involve conflicts. Vague and spirited debate is rarely the best way to 
resolve conflicts of interest. Nor is analysis incompatible with incremental 
change. Moving by small steps does not exempt us from knoving where we are going. 

Attempts tc Improve Analysis in Congress 

Now I would like to finish up by discussing attempts to improve analysis 
in the Congress today and the Health Training Improvement Act cf 1970. 
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Just before we start that 1 would like to first say something about the 
difference between the Executive Branch and the Congress in terns of their 
analytical capabilities. Let's assume that we accept ay argument that the main 
way that analysis can affect public policy decisions is to identify costs and the 
production function for the programs. Le^tve the final decisions and bargaining 
to politicians. 

Assuming that that is in fact what analysis should try to do, to what 
extent can the Executive Branch and the Congress do this? I don't think you can 
overemphasize the enormous difference between the Executive Branch and the 
Ccngress in applying analysis to making resource allocation decisions in our 
country. The Executive Branch has an enormous amount of manpower, talent, money, 
time, all the things that are necessary for either coing analysis, asking analysis 
to be done, and evaluating it when it is done. So the place to really impact in 
terms of analysis is in the Executive Branch — in the abstract. Now if you take 
a particular administration and you don't like it and all that it entails you 
may find you cannot impact upon the Executive Branch because your analysis does 
not satisfy what they're interested in. 

The Congress, on the other hand, is a very poor stepchild in this 
process. The amount cf money it has for staff and the time it can devote to a 
particular issue is relatively small. The impression one gets in the Congress, 
and I think it's accurate, is that it operates somewhat on the edge of chaos. 
There is always three times mere work than can be done. There is never enough 
talent to go around and many are Just coping. That is not exactly true because 
there are times when people have more time and they sit bask and they take a 
longer view. To some extent the Joint Economic r ■ mi t tee has the privilege of 
taking a longer view than some of the other committees of Congress because 
we're not tied in directly to the legislative process. But basically Congress 
has a tough time with getting the resources and th<5 ability to either do analysis 
or to evaluate the analysis done by others. 

There have been some steps to improve this. Congress has passed some 
recent bills which would improve the committee staffs. These require new efforts 
to enlarge the data systems of Congress. They require five-year projection from 
the Executive Branch and more detailed analysis from the Executive Branch ou all 
new proposals. These would expand the Library of the Congress and would signifi- 
cantly expand the General Accounting iff ice to do cost-benefit and cost-effective- 
ness analysis for the Congress. This will move as ahead in enabling the Ccngress 
to apply analysis to political decision-making. This will still leave us a 
stepchild to the Executive Branch. 

Hew the Health Training Improvement Act of 1970. I'm not on the relevant 
committees for this bill and those people who work closely with it I'm sure could 
do a better job of explaining all the Intricacies of the trade-off. As you know, 
it was primarily an act to increase the supply of manpower for allied health 
purposes. That is the major statement of the act's purpose. New you haw to 
realize f .;hen you're trying to understand resource allocation in the Congress you 
have to first of all find where in the Congress that decision is taking place. 
You have to find the committee, the chairman, the staff person who is handling 
the project, and all the rest of it. 
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In this particular case, on the Senate side, it was the Committee on 
Labor and Public Welfare, headed by Senator Yarborough and, further, his Subcom- 
mittee on Health, which is now headed by Senator Kennedy. This subcommittee 
held hearings and investigated what should be done in this area. In addition to 
it being located there we have to understand who the people are. Senator 
Yarborough for one. Senator 1'ennedy. Senator Jacob Javits for another. These 
personalities of course have a big effect on what kind of decisions are going 
to be made. Finally, you have to ask yourself what were the administration 
proposals and how were they evaluated. 

The decision on this particular bill is reflected in the floor debate, 
the committee hearings on the Health Manpower Training Act of 1970, and the bill 
itself. What you* 11 see if you look through the bill is that there 1 s a let more 
there than just increasing manpower for health. There* a a provision for studying 
the need and appropriating more money to bail out our medical facilities having 
financial difficulties. There's another section that provides funds to study 
the possibility of reducing regulation in the medical area. Regulations that 
prevent allied health people from doing some of the things that doctors do now. 
There also was an elaborate debate on whether we could take Vietnam corpsmen and 
make them health assistants through this bill. That was struck from the bill 
primarily because of a Jurisdictional squabble with a committee on the House 
side in charge of veteran's matters. 

If you lcok at the debate, the bill, and the hearings, you see some cases 
where analysis was applied. There was an effort to try to estimate the supply cf 
doctors, the supply of nurses, and other related fields of health manpower, in 
order to give some idea of kind and amounts of training that should take place. 
Looking at these estimates, and I am no expert on it, I coma to the conclusion 
while they may have been somewhat crude, nevertheless they were estimates of 
these important parameters. There also were attempts to analyse this program 
for five-year projections. Still, one may not be as impressed with the role of 
analysis as one is impressed with the trade-offs that are taking place among all 
these divergent groups in the political process. Among these are the political 
representatives trying to show leadership. Senator Javits, who is a very able 
person in the health field, went to great lengths to make his impact on this bill. 
Trying to alter it from what had been Senator Yarborough' s version. So you have 
this constant juggling back and forth between the various participants, not only 
in trying to seek consensus, but also in trying to show leadership as we refer to 
it in the Congress. I could go on and say some other things, but I would just as 
scon nov; try to open it up to some questions. 
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